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ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ 
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ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜ 
ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ 
ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɡɟɥɟɧɟɧɢɟ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ. 
Кɚчɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢя: ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɢ ɱɟɪɬɟɠɢ ɜɵɩɨɥɧɟɧɵ ɫ 
ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɧɚ ЭȼɆ. Ɋɚɫɩɟɱɚɬɤɚ ɪɚɛɨɬɵ ɫɞɟɥɚɧɚ ɧɚ ɥɚɡɟɪɧɨɦ 
ɩɪɢɧɬɟɪɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɜɟɬɧɨɣ ɩɟɱɚɬɢ ɞɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ. 
Оɫɜɟщɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ:Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ 
ɢɡɥɨɠɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɫɹɬ ɤɨɧɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨɫɜɟɳɚɸɬ ɜɫɟ 
ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɋɬɟɩɟɧɶ ɚɜɬɨɪɫɬɜɚ:ɋɨɞɟɪɠɚɧɢɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɨ 
ɚɜɬɨɪɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ.  
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The graduation project of         Baikalov Eldar Vadimovich                    
(surname, first name, patronymic) 
             Theme: Service station at the 22-nd km of the road Abakan-Sayanogorsk  
 
Car repair is an objective necessity, which is substantiated by technical and 
economic reasons. 
Topicality and its significance: The relevance of the research is determined 
by the fast-growing and developing sector of automotive services in modern Russia 
and, at the same time, by the almost complete absence of research works on the 
given topic. In this regard, appropriate technologies and equipment must be 
constantly improved and developed. 
 
Calculations carried out in the explanatory note:  The explanatory note 
contains calculations of the metal frame, foundations, calculation and selection of 
building materials, machinery, schedule diagram. 
 
Usage of computer: In all sections of the thesis including the execution of 
the explanatory note and graphical part the computer standard and special building 
programs are used: Microsoft Office Word 2010, Microsoft Office Excel 2010, 
AutoCAD 2010, Grand Smeta. 
 
Development of environmental and nature-conservative activities: The 
calculation of emissions into the atmosphere caused by a variety of impacts is 
made, the use of eco-friendly materials is provided in the work, as well as planting 
of greenery and improving the territory. 
 
Quality of presentation: The explanatory note and drawings are made with 
high quality by using a computer. Printout is done with a laser printer using color 
printing for better visual expression. 
 
Coverage of results: The results of this thesis are set out in sequence; they 
are specific and cover all stages of construction. 
 
Degree of authorship: The content of the bachelor thesis is developed by the 
author independently. 
 
Author of the bachelor thesis  _____________      Baikalov Eldar Vadimovich 
Signature       (surname, first name, patronymic) 
 
Supervisor                          Nagruzova Lubov Petrovna 
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Ɂɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɫɞɟɥɚɥɚ 
ɨɝɪɨɦɧɵɣ ɫɤɚɱёɤ ɩɨ ɤɚɱɟɫɬɜɭ ɢ ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ, ɢ ɬɚɤ 
ɤɚɤ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɧɟɨɛɯɨɞɢɦɵ: ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɩɵɬ ɢ ɡɚɱɚɫɬɭɸ 
ɨɫɨɛɨɟ, ɱɚɳɟ ɞɨɪɨɝɨɫɬɨɹɳɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɛɪɚɡɨɜɚɥɚɫɶ ɨɬɞɟɥɶɧɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɨɤɚɡɚɧɢɸ ɭɫɥɭɝ ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɨɫɦɨɬɪɨɦ ɢ 
ɪɟɦɨɧɬɨɦ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɜɢɞɟ ɋɌɈ. 
Ⱥɜɬɨɫɟɪɜɢɫ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɞɨɤɭɦɟɧɬɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɚɥɢɡɚɰɢɸ, ɩɨɥɟɡɧɨɫɬɶ, 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɫɨɯɪɚɧɧɨɫɬɶ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ȺɌɋ) ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢɯ ɜɥɚɞɟɥɶɰɟɜ ɢ ɨɛɳɟɫɬɜɚ. Ⱥɜɬɨɫɟɪɜɢɫ 
ɨɯɜɚɬɵɜɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɩɟɪɢɨɞ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ȺɌɋ ɨɬ ɦɨɦɟɧɬɚ ɜɵɯɨɞɚ 
ɦɚɲɢɧ ɫ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɞɨ ɢɯ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɭɬɢɥɢɡɚɰɢɢ, ɜɤɥɸɱɚɹ 
ɩɨɫɥɟɞɧɸɸ. 
ȼɨɡɪɚɫɬɚɧɢɟ ɪɨɥɢ ɚɜɬɨɫɟɪɜɢɫɚ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɛɴɹɫɧɹɟɬɫɹ ɢ ɱɢɫɬɨ 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɯ 
ɜɥɚɞɟɥɶɰɟɜ ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ, ɜ ɤɨɬɨɪɨɦ ɤɚɠɞɵɣ ɱɚɫ 
ɬɪɭɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɥɢɛɨ ɜɟɥɢɱɢɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɥɢɛɨ ɜɟɥɢɱɢɧɨɣ 
ɩɪɢɛɵɥɢ. ȼɥɚɞɟɥɟɰ ɚɜɬɨɦɨɛɢɥɹ, ɹɜɥɹɹɫɶ ɫɩɟɰɢɚɥɢɫɬɨɦ ɜ ɫɜɨɟɣ ɫɮɟɪɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɦɭ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɪɨɜɟɧɶ 
ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ, ɧɟɜɨɥɶɧɨ ɫɨɢɡɦɟɪɹɟɬ ɜɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɢɦ ɧɚ ɪɚɛɨɬɵ ɩɪɢ 
ɪɟɦɨɧɬɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɫ ɬɟɦ, ɤɚɤɨɣ ɞɨɯɨɞ ɨɧ 
ɩɨɥɭɱɢɥ ɛɵ ɡɚ ɬɨ ɠɟ ɜɪɟɦɹ, ɪɚɛɨɬɚɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. ɑɚɳɟ ɜɫɟɝɨ ɫ ɭɱɟɬɨɦ 
ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɫɩɟɰɢɚɥɢɫɬɵ ɫɪɟɞɧɟɝɨ ɞɨɫɬɚɬɤɚ ɫɤɥɨɧɹɸɬɫɹ ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɪɚɳɟɧɢɹ ɧɚ ɋɌɈ. 
ɋɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɪɨɥɢ ɚɜɬɨɫɟɪɜɢɫɚ ɢ ɬɚɤɚɹ ɧɟɩɪɢɹɬɧɚɹ ɞɥɹ 
ɚɜɬɨɦɨɛɢɥɢɫɬɨɜ ɬɟɧɞɟɧɰɢɹ ɤɚɤ ɪɨɫɬ ɰɟɧ ɧɚ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɤɨɬɨɪɚɹ ɡɚɫɬɚɜɥɹɟɬ ɫɥɟɞɢɬɶ ɡɚ ɪɚɫɯɨɞɚɦɢ ȽɋɆ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɫɬɪɚɧɹɬɶ 
ɧɟɞɨɫɬɚɬɤɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɜɵɲɟɧɢɸ ɢɯ ɪɚɫɯɨɞɨɜ. 
Ɇɢɫɫɢɟɣ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 
ɜɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɫɟɪɜɢɫɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɚɜɬɨɥɸɛɢɬɟɥɟɣ, ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɧɟɞɨɪɨɝɢɦɢ ɰɟɧɚɦɢ ɢ ɨɬɥɢɱɧɵɦ ɤɚɱɟɫɬɜɨɦ 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɜɵɜɟɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɫɟɪɜɢɫ 
ɨɛɥɚɫɬɢ ɧɚ ɧɨɜɵɣ ɤɚɱɟɫɬɜɟɧɧɵɣ ɭɪɨɜɟɧɶ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ ɩɪɨɟɤɬɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ – ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɞɪɭɝɢɯ ɧɨɪɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɭɸ ɞɥɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ 









1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 ɪɟɲɟɧɢɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
Ɂɞɚɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɫɜɨɛɨɞɧɨɦ ɭɱɚɫɬɤɟ. 
Ɉɫɧɨɜɧɨɣ ɩɨɞɴɟɡɞ ɢ ɜɯɨɞ ɧɚ ɫɬɚɧɰɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɥɟɝɤɨɜɵɯ ɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ.  
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɬɨɹɧɤɚ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 250 ɦɚɲɢɧ. 
ɉɚɪɤɨɜɤɚ ɞɥɹ ɤɥɢɟɧɬɨɜ ɢ ɩɟɪɫɨɧɚɥɚ.  
ɍɱɚɫɬɨɤ ɛɥɚɝɨɭɫɬɪɚɢɜɚɟɬɫɹ ɩɪɨɟɡɞɚɦɢ, ɧɚɛɢɜɧɵɦɢ ɞɨɪɨɠɤɚɦɢ ɢ 
ɬɪɚɜɹɧɵɦɢ ɝɚɡɨɧɚɦɢ. 
 
Ɍɚɛɥɢɰɚ 1.1 - Ȼɚɥɚɧɫ ɬɟɪɪɢɬɨɪɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȼ ɝɪɚɧɢɰɚɯ ɭɱɚɫɬɤɚ 
ɤɨɥɢɱɟɫɬɜɨ 
ɦ2 % 
ɉɥɨɳɚɞɶ ɭɱɚɫɬɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ 8892,0 100 
ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ 1380,0 15,5 
ɩɥɨɳɚɞɶ ɩɨɤɪɵɬɢɣ 4100,0 46,3 
ɩɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ 3060,0 34,4 
 
1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ 
 
ɋɬɚɧɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨ [6] ɨɬɧɨɫɢɬɫɹ ɤ 3 ɝɪɭɩɩɟ – 
ɨɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɩɨɦɟɳɟɧɢɹ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ, 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ 
ɪɟɦɨɧɬɚ. ȼɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: ɦɨɟɱɧɨ-ɭɛɨɪɨɱɧɵɟ, 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, ɲɢɧɨɦɨɧɬɚɠɧɵɟ, ɷɥɟɤɬɪɨɤɚɪɛɸɪɚɬɨɪɧɵɟ, ɪɟɦɨɧɬ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ.  
ȼɫɟ ɨɫɧɨɜɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɱɚɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɨɞɧɨɦ ɡɞɚɧɢɢ.         
 ȼ ɭɱɚɫɬɨɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ) ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ 
ɜɯɨɞɹɬ  8  ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚ ɌɈ, ɧɚ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɟɧɢɟ 
ɧɟɨɞɢɧɚɤɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ 
ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ, ɩɪɢ ɫɨɜɦɟɳɟɧɢɢ ɫ ɌɈ ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 
(ɌɊ) ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ). ɉɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɫɬɵ 
ɹɜɥɹɸɬɫɹ ɬɭɩɢɤɨɜɵɦɢ, ɬ.ɟ. ɜɴɟɡɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɞɧɢɦ ɯɨɞɨɦ, ɚ ɫɴɟɡɞ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɞɧɢɦ.  
 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ 
ɨɬ ɡɨɧɵ ɌɈ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɉɛɳɢɦɢ ɧɨɪɦɚɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ» 
(ɈɇɌɉ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɌɊ ɫ ɭɱɟɬɨɦ ɢɯ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ ɫɚɧɢɬɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɫɥɟɞɭɟɬ 




 - ɪɟɦɨɧɬɚ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ; 
 - ɪɟɦɨɧɬɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ; 
 - ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ; 
 - ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɢ ɜɭɥɤɚɧɢɡɚɰɢɨɧɧɵɯ ɪɚɛɨɬ. 
 ȼɫɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɭɱɚɫɬɤɢ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɹɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢ 
ɩɟɪɟɧɨɫɧɵɟ ɫɬɚɧɤɢ, ɫɬɟɧɞɵ, ɩɪɢɛɨɪɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ 
ɢɧɜɟɧɬɚɪɶ (ɜɟɪɫɬɚɤɢ, ɫɬɟɥɥɚɠɢ, ɫɬɨɥɵ, ɲɤɚɮɵ). 
ɍɛɨɪɨɱɧɨ-ɦɨɟɱɧɵɟ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɩɨɫɬɭ ɧɚɪɭɠɧɨɣ 
ɦɨɣɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɨɬɞɟɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɯɚɪɚɤɬɟɪɨɦ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ (ɲɭɦ, ɛɪɵɡɝɢ, ɢɫɩɚɪɟɧɢɟ). 
 ɉɨ ɈɇɌɉ-01-91 ɞɥɹ  ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ Ʌɢɩɟɰɤɨɣ ɨɛɥɚɫɬɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ  ɡɚɤɪɵɬɵɣ ɫɩɨɫɨɛ ɯɪɚɧɟɧɢɹ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 
ɋɬɚɧɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 2–ɷɬɚɠɧɨɟ 
ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ ɡɞɚɧɢɟ ɫ ɪɚɡɦɟɪɚɦɢ   30ɯ46 ɦ. 
ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɫɦɟɲɟɧɧɵɣ ɤɚɪɤɚɫ.  
Ʉɪɨɜɥɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɤɚɬɧɨɣ ɫ ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɫɬɨɤɨɦ. 
 
1.3 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
Ro ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɧɨ ɧɟ 
ɦɟɧɟɟ ɬɪɟɛɭɟɦɵɯ ɡɧɚɱɟɧɢɣ, Rɬɪɨ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɢɫɯɨɞɹ ɢɡ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɢ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɩɨ ɮɨɪɦɭɥɟ (1.1) ɢ ɭɫɥɨɜɢɣ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ [4]. 
Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 









р ( )   ,         (1.1) 
ɝɞɟ ɩ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɪɭɠɧɨɦɭ 
ɜɨɡɞɭɯɭ; 
tɜ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, ɋ; 
tɧ - ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɋ, ɪɚɜɧɚɹ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92; 
tɧ - ɧɨɪɦɚɬɢɜɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ; 
ɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 
       ɇɨɪɦɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ:                   




ɝɞɟ: Dd  -  ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɋ ɫɭɬ.; 
α, b -  ɤɨɷɮɮɢɰɢɟɧɬɵ, ɩɪɢɧɹɬɵɟ ɩɨ ɬɚɛɥ.4  [4]; 
 
Dd = (tint – tht) · Zht,             (1.3) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Ro, ɦ2 ɋ/ȼɬ, ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
R Ro в к н
  1 1  ,             (1.4) 
ɝɞɟ ɜ —ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.1);  
      Rɤ — ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɦ2ɋ/ȼɬ; 
     ɧ — ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ (ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ) ɧɚɪɭɠɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. ȼɬ/(ɦ2 • ɋ). 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rɤ, ɦ • ɋ/ȼɬ, ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ 
ɫɭɦɦɭ ɬɟɪɦɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ: 
Rɤ = R1 + R2 + ... + Rn + Rɜ.ɩ.,     
ɝɞɟ R1, R2, ..., Rn — ɬɟɪɦɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2 • ɋ/ȼɬ; 
       Rɜ.ɩ. — ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɦɤɧɭɬɨɣ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ 
Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R, ɦ2•°ɋ/ȼɬ, ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɨɞɧɨɪɨɞɧɨɣ (ɨɞɧɨɫɥɨɣɧɨɣ) 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
R    ,      
ɝɞɟ  — ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ;  
       — ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, 
ȼɬ/(ɦ • ɋ).   
 
Ɍɚɛɥɢɰ1.2 - Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 























Ɋɭɛɟɪɨɢɞ Ȼ 2100 1,05 16,43 0,008 
Ɋɭɥɨɧɧɵɣ ɭɬɟɩɥɢɬɟɥɶ URSA 
Isover Ȼ 17 0,05 0,26 0,66 
ɉɟɧɨɩɨɥɢɭɪɟɬɚɧ  Ȼ 80 0,05 0,7 0,05 
ɉɪɨɮɧɚɫɬɢɥ Ȼ 2700 221 16,0 0 
Ƚɚɡɨɫɢɥɢɤɚɬ Ȼ 800 0,23 3,91 0,17 





Ɍɚɛɥɢɰɚ 1.3 - Ɋɚɫɱɟɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 




ɫɭɬ. Ɂɨɧɚ ɜɥɚɠɧɨɫɬɢ 
Ⱥɛɚɤɚɧ -37 -7,9 223 ɧɨɪɦɚɥɶɧɚɹ 
 
 Ɋɢɫɭɧɨɤ 1.1 - Ʉɨɧɫɬɪɭɤɰɢɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 
 Ɋɢɫɭɧɨɤ 1.2 - Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɤɪɵɬɢɹ 
 
























Ƚɪɚɞɭɫɨɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: 
Dd = (18-(-7,9))223 =5775,7 ɨɋ·ɫɭɬɨɤ 
d




 ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
421,37,577500035,04,10 ЭɇR  Вɬɋɦ 02  . 
 ɉɨɤɪɵɬɢɟ: 
088,57,57750005,02,20 ЭɇR  Вɬɋɦ 02   
Ɉɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɌɊ0R  ɢ Эɇ0R  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 





0R , Вɬɋɦ 02   
 
Эɇ
0R , Вɬɋɦ 02   
ɇɚɪɭɠɧɚɹ ɫɬɟɧɚ 1.580 3,421 
ɉɨɤɪɵɬɢɟ  1.897 5,088 
 
ɌɊЭɇ RR 00  , ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ЭɇɉɊ RR 00   
 












0      ɢ     iiTiR              (1.5)     
 













RR                      
ɝɞɟ P0R - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɞɧɨɪɨɞɧɨɝɨ ɧɚɪɭɠɧɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ (ɢɥɢ ɧɟɨɞɧɨɪɨɞɧɨɝɨ ɜ ɯɚɪɚɤɬɟɪɧɨɦ ɫɟɱɟɧɢɢ),  Вɬɋɦ 02  ; 
 TiR - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɨɝɨ 
ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɫɥɨɹ, Вɬɋɦ 02  ; 
r
- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ; 
r = 0,8– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɞɥɹ ɧɚɪɭɠɧɵɯ 
ɫɬɟɧ, 
  
r = 0,95– ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɞɥɹ ɩɨɤɪɵɬɢɣ, 
i ɢ i - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɥɳɢɧɚ, ɦ, ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  
ɫɥɨɟɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɪɨɦɟ ɭɬɟɩɥɢɬɟɥɹ; 
H - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ. 



































































Ɋɚɫɱɟɬɧɭɸ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ɍɌɍɌ
Ɋ
ɍɌ R  , ɦ           (1.6) 
 ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ: 
ɦɊɍɌ 12,0112,007,0052,2  ; 
 ɉɨɤɪɵɬɢɟ: 
ɦɊɍɌ 23,0226,005,0516,4  ; 
 
Ɂɧɚɱɟɧɢɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ 




















            (1.7) 
ɝɞɟ .ɈК.Ɋ0R - ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  
ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ. 
















 Вɬɋɦ 02   


















 Вɬɋɦ 02   
 
1.4 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
 
Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ - ɤɚɪɤɚɫɧɚɹ. Ⱦɜɭɯɷɬɚɠɧɚɹ ɪɚɦɚ ɤɚɪɤɚɫɚ 
ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɨɧɧ, ɠɟɫɬɤɨ ɡɚɞɟɥɚɧɧɵɯ ɜ ɫɬɚɤɚɧɵ ɮɭɧɞɚɦɟɧɬɚ. ɇɚ ɤɨɥɨɧɧɵ 
ɨɩɢɪɚɸɬɫɹ ɫɬɚɥɶɧɵɟ ɮɟɪɦɵ ɫ ɩɥɢɬɚɦɢ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨɤɪɵɬɢɟ. ɍɡɥɵ 
ɫɨɩɪɹɠɟɧɢɹ ɛɚɥɤɢ ɫ ɤɨɥɨɧɧɚɦɢ ɲɚɪɧɢɪɧɵɟ. ɋɢɫɬɟɦɚ ɤɚɪɤɚɫɚ ɫɜɹɡɟɜɚɹ.  
ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɨɛɪɚɡɭɸɬ ɠɟɫɬɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɢɫɤɢ ɡɚ ɫɱɟɬ 
ɫɜɚɪɤɢ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɩɥɢɬɵ ɫ ɡɚɤɥɚɞɧɵɦɢ ɞɟɬɚɥɹɦɢ ɮɟɪɦɵ, ɚ ɬɚɤɠɟ 
ɚɧɤɟɪɨɜɤɢ ɩɥɢɬ ɦɟɠɞɭ ɫɨɛɨɣ. ɗɬɨ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ 
ɠɟɫɬɤɨɫɬɶ ɡɞɚɧɢɹ.  
ɋɬɟɩɟɧɶ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɡɞɚɧɢɹ - 3. 
ȼ ɨɫɧɨɜɚɧɢɢ ɡɞɚɧɢɹ ɡɚɥɟɝɚɸɬ ɫɭɝɥɢɧɤɢ ɫ R0=0,3 Ɇɉɚ (ɭɫɥɨɜɧɨɟ 
ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ). Ƚɪɭɧɬɨɜɵɟ ɜɨɞɵ ɡɚɥɟɝɚɸɬ ɧɚ ɝɥɭɛɢɧɟ 5 ɦ. 
Фɭɧɞɚɦɟɧɬɵ 
Ɏɭɧɞɚɦɟɧɬ ɩɨɞ ɤɨɥɨɧɧɵ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ  ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 
ȼ15. Ƚɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ –1,5 ɦ. ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ. 
ɉɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 1,2ɯ1,5ɦ =1,8ɦ. ɉɨɞ ɮɭɧɞɚɦɟɧɬɨɦ ɛɟɬɨɧɧɚɹ 
ɩɨɞɝɨɬɨɜɤɚ ɬɨɥɳɢɧɨɣ 100ɦɦ ɛɟɬɨɧ ȼ35. ɇɚ ɮɭɧɞɚɦɟɧɬɵ ɨɩɢɪɚɟɬɫɹ 
ɮɭɧɞɚɦɟɧɬɧɚɹ ɛɚɥɤɚ 1ȻɎ51 ȽɈɋɌ 28737, ɧɚ ɤɨɬɨɪɭɸ ɛɭɞɭɬ ɨɩɢɪɚɬɶɫɹ ɫɬɟɧɵ. 




Ɏɭɧɞɚɦɟɧɬɧɵɟ ɫɬɚɤɚɧɵ ɭɤɥɚɞɵɜɚɬɶ ɧɚ ɬɳɚɬɟɥɶɧɨ ɫɩɥɚɧɢɪɨɜɚɧɧɭɸ ɢ 
ɭɬɪɚɦɛɨɜɚɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɫɧɨɜɚɧɢɹ 
Ⱦɥɹ ɡɚɳɢɬɵ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɜɥɚɝɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ 
ɝɢɞɪɨɢɡɨɥɹɰɢɢ. ɇɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɮɭɧɞɚɦɟɧɬɚ ɨɛɦɚɡɚɬɶ 
ɝɨɪɹɱɢɦ ɛɢɬɭɦɨɦ ɡɚ 2 ɪɚɡɚ.  
Ⱦɥɹ ɡɚɳɢɬɵ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ 
ɜɵɩɨɥɧɢɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɭɸ ɨɬɦɨɫɬɤɭ ɲɢɪɢɧɨɣ 1200 ɦɦ ɩɨ ɭɩɥɨɬɧёɧɧɨɦɭ 
ɨɫɧɨɜɚɧɢɸ ɬɨɥɳɢɧɨɣ 150 ɦɦ ɫ ɭɤɥɨɧɨɦ ɨɬ ɡɞɚɧɢɹ 5%. 
ɋɬɟɧɵ 
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɚɦɨɧɟɫɭɳɢɯ ɝɚɡɨɫɢɥɢɤɚɬɧɵɯ (ɨɛɴɟɦɧɚɹ 
ɦɚɫɫɚ 800ɤɝ/ɦ3), ɧɚɤɪɵɬɵɟ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɮɚɤɬɭɪɧɵɦ ɫɥɨɟɦ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ ɬɨɥɳɢɧɨɣ 10ɦɦ. Ɍɨɥɳɢɧɚ ɩɚɧɟɥɟɣ 200 ɦɦ, ɧɨɦɢɧɚɥɶɧɚɹ 
ɜɵɫɨɬɚ 1,2ɦ ɢ 1,8ɦ. ɉɚɪɚɩɟɬɧɵɟ ɩɚɧɟɥɢ ɜɵɩɨɥɧɟɧɵ ɜɵɫɨɬɨɣ 0,9ɦ.  
ɋɚɦɨɧɟɫɭɳɢɟ ɩɚɧɟɥɢ ɝɚɪɚɧɬɢɪɨɜɚɧɵ ɫɜɨɟɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɨɣ ɨɬ 
ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ. ɉɨɹɫɧɵɟ ɩɚɧɟɥɢ ɨɩɢɪɚɸɬɫɹ ɧɚ ɩɪɨɫɬɟɧɨɱɧɵɟ ɞɥɢɧɨɣ 1,5ɦ. 
ɉɪɨɫɬɟɧɨɱɧɵɟ ɩɚɧɟɥɢ ɫɨɨɫɧɵ ɤɨɥɨɧɚɦ ɢ ɪɚɡɞɟɥɹɸɬ ɨɤɨɧɧɵɟ ɩɪɨɟɦɵ ɞɥɢɧɨɣ 
4,5ɦ. 
Ɂɚɩɨɥɧɟɧɢɟ ɲɜɨɜ ɩɚɧɟɥɶɧɵɯ ɫɬɟɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɭɝɢɦɢ 
ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ ɩɪɨɤɥɚɞɤɚɦɢ ɲɢɪɢɧɨɣ 60ɦɦ ɢ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɦɢ 
ɦɚɫɬɢɤɚɦɢ. Ɍɨɥɳɢɧɚ ɲɜɨɜ ɮɢɤɫɢɪɭɟɬɫɹ ɠɟɫɬɤɢɦɢ ɩɪɨɤɥɚɞɤɚɦɢ 200ɯ200ɦɦ, 
ɪɚɡɦɟɳɟɧɧɵɦɢ ɩɨ ɤɪɚɹɦ ɩɚɧɟɥɢ. 
ɋɬɚɥɶɧɵɟ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ 
ɨɰɢɧɤɨɜɵɜɚɸɬɫɹ. 
 ɉɨɤɪɵɬɢя 
ɉɨɤɪɵɬɢɟ ɡɞɚɧɢɹ ɋɌɈ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɮɟɪɦɵ ɩɪɨɥɟɬɨɦ 18ɦ ɢ 21ɦ. 








ȼ ɫɚɧɭɡɥɚɯ, ɜ ɪɚɡɞɟɜɚɥɤɚɯ, ɜ ɞɭɲɟ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦɢ 
ɤɚɛɢɧɟɬɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɟɪɟɝɨɪɨɞɤɢ ɬɨɥɳɢɧɨɣ 120ɦɦ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɝɨ 
ɩɨɥɧɨɬɟɥɨɝɨ ɨɞɢɧɚɪɧɨɝɨ ɤɢɪɩɢɱɚ ɄɊɈ 75/ɋɌȻ 1160-99 ɧɚ ɪɚɫɬɜɨɪɟ Ɇ 50.  
ȼ ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɨɥɚ ɤ ɩɟɪɟɝɨɪɨɞɤɚɦ ɩɪɨɤɥɚɞɵɜɚɬɶ 
ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɭɸ ɩɪɨɫɥɨɣɤɭ ɢɡ ɭɩɪɭɝɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɩɢɪɚɧɢɹ 
ɩɟɪɟɝɨɪɨɞɨɤ ɧɚ ɩɟɪɟɤɪɵɬɢɹ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɫɥɨɸ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ Ɇ 50 ɬɨɥɳɢɧɨɣ 20 ɦɦ. 
Ʉɪɟɩɢɬɶ ɩɟɪɟɝɨɪɨɞɤɢ ɤ ɩɟɪɟɤɪɵɬɢɹɦ ɱɟɪɟɡ 1,5 ɦ ɫɤɨɛɚɦɢ. Ʉɪɟɩɥɟɧɢɟ 
ɦɨɧɬɚɠɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɜɵɩɨɥɧɢɬɶ ɩɪɢɫɬɪɟɥɤɨɣ ɞɸɛɟɥɟɣ ɜ 
ɩɟɪɟɤɪɵɬɢɹ. ɉɨɫɥɟɞɧɢɟ 3 ɪɹɞɚ ɤɥɚɞɤɢ ɩɟɪɟɝɨɪɨɞɤɢ  ɧɟɨɛɯɨɞɢɦɨ  ɚɪɦɢɪɨɜɚɬɶ 
ɩɨ ɜɫɟɣ ɞɥɢɧɟ.  
Ɇɟɫɬɚ ɫɨɩɪɹɠɟɧɢɹ ɩɟɪɟɝɨɪɨɞɨɤ ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ ɩɨɫɥɟ ɡɚɞɟɥɤɢ ɲɜɨɜ 
ɨɤɥɟɢɬɶ ɩɨɥɨɫɨɣ ɬɤɚɧɢ. 
ɉɪɢ ɩɪɢɦɵɤɚɧɢɢ ɩɟɪɟɝɨɪɨɞɨɤ  ɤ ɫɬɟɧɚɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɤɪɟɩɥɟɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɟɪɲɟɣ, ɡɚɛɢɜɚɟɦɵɯ ɜ ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɧɵɟ ɩɪɨɛɤɢ ɢɥɢ 
ɜ ɲɜɵ ɤɥɚɞɤɢ. ɋɬɚɥɶɧɵɟ ɟɪɲɢ ɤɪɟɩɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɞɸɛɟɥɟɣ ɤ 
ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɧɨɣ ɩɪɨɛɤɟ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɝɨɪɨɞɤɢ. ȼ 
ɦɟɫɬɚɯ ɩɪɢɦɵɤɚɧɢɹ ɩɟɪɟɝɨɪɨɞɨɤ ɤ ɫɬɟɧɚɦ ɦɟɠɞɭ ɢɯ ɩɨɜɟɪɯɧɨɫɬɹɦɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɩɚɤɥɸ, ɫɦɨɱɟɧɧɭɸ ɜ ɝɢɩɫɨɜɨɦ ɪɚɫɬɜɨɪɟ. 
Кɪɵɲɚ 
Ɍɢɩ ɤɪɵɲɢ – ɩɥɨɫɤɚɹ ɪɭɥɨɧɧɚɹ. Ʉɪɨɜɟɥɶɧɵɣ ɤɨɜɟɪ ɜɵɩɨɥɧɹɸɬ ɢɡ ɌɉɈ-
ɦɟɦɛɪɚɧ Firestone. 
ȼɨɞɨɨɬɜɨɞ ɫ ɩɨɤɪɵɬɢɹ ɜɧɭɬɪɟɧɧɢɣ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɱɟɪɟɡ 
ɜɨɞɨɩɪɢɟɦɧɵɟ ɥɢɜɧɟɜɵɟ ɜɨɪɨɧɤɢ. ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɜɨɪɨɧɤɢ ɜɵɩɨɥɧɹɸɬɫɹ 
ɱɭɝɭɧɧɵɦɢ. ɂɯ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɫɬɨɹɤɚɦ ɞɢɚɦɟɬɪɨɦ 100 ɦɦ ɢ ɪɚɫɩɨɥɚɝɚɸɬ 
ɱɟɪɟɡ 30 ɦ, 180 ɦ2 ɩɥɨɳɚɞɢ ɤɪɨɜɥɢ ɧɚ ɨɞɧɭ ɜɨɪɨɧɤɭ. Ⱦɟɬɚɥɢ ɜɨɪɨɧɨɤ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɨɬɜɟɪɫɬɢɟ ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɧɚ ɜɵɪɨɜɧɟɧɧɭɸ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚ ɜɨɞɨɫɥɢɜɧɭɸ ɜɨɪɨɧɤɭ ɧɚɤɥɟɢɜɚɸɬ ɛɭɦɚɝɭ, ɩɪɨɩɢɬɚɧɧɭɸ 




ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɤɨɥɩɚɤɚ ɧɚ ɤɨɥɶɰɨ, ɦɟɫɬɚ ɫɨɩɪɹɠɟɧɢɹ ɡɚɥɢɜɚɸɬ ɛɢɬɭɦɨɦ Ɇ 
4 ɢ ɭɫɬɪɚɢɜɚɸɬ ɡɚɳɢɬɧɵɣ ɫɥɨɣ ɢɡ ɝɪɚɜɢɹ ɢ ɤɪɭɩɧɨɝɨ ɩɟɫɤɚ, ɜɬɨɩɥɟɧɧɨɝɨ ɜ 
ɦɚɫɬɢɤɭ, ɜɩɥɨɬɧɭɸ ɤ ɤɨɥɩɚɤɭ. 
ɍɤɥɨɧ ɞɥɹ ɫɬɨɤɚ ɜɨɞɵ ɤ ɜɨɪɨɧɤɚɦ ɜɞɨɥɶ ɟɧɞɨɜɵ ɨɛɪɚɡɭɸɬ ɢɡɦɟɧɟɧɢɟɦ 
ɬɨɥɳɢɧɵ ɫɥɨɹ ɫɬɹɠɤɢ, ɨɛɪɚɡɭɹ ɦɟɠɞɭ ɜɨɪɨɧɤɚɦɢ ɜɨɞɨɪɚɡɞɟɥɵ. ȿɧɞɨɜɵ 
ɨɛɤɥɟɢɜɚɸɬ ɩɹɬɢɫɥɨɣɧɵɦ ɤɨɜɪɨɦ ɫ ɡɚɳɢɬɧɵɦ ɫɥɨɟɦ ɝɪɚɜɢɹ, ɜɬɨɩɥɟɧɧɵɦ ɜ 
ɝɨɪɹɱɭɸ ɦɚɫɬɢɤɭ. 
ɉɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ ɤɪɵɲɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɚɪɚɩɟɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ 
ɜɵɫɨɬɨɣ 300ɦɦ ɢ ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɡɚɝɪɚɠɞɟɧɢɟ ɟɳɟ ɧɚ 300ɦɦ. ȼɵɯɨɞ ɧɚ 
ɤɪɨɜɥɸ ɨɫɭɳɟɫɬɜɥёɧ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɩɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɨ 
ɫɬɨɪɨɧɵ ɡɚɞɧɟɝɨ ɮɚɫɚɞɚ. 
ȼɟɧɬɤɚɧɚɥɵ ɜɵɯɨɞɹɬ ɧɚ ɤɪɵɲɭ. Ɋɚɡɦɟɪ ɜɟɧɬɤɚɧɚɥɨɜ 140ɯ140. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜ ɧɢɯ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ 
ɤɨɡɵɪɟɤ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. Ⱦɥɹ ɭɫɢɥɟɧɢɹ ɬɹɝɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɞɟɮɥɟɤɬɨɪɵ. 
 
1.5 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 
Ɍɚɛɥɢɰɚ 1.5 - ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɉɛɨɫɧɨɜɚɧɢɟ 
1 2 3 4 
1 ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, ɦ2 1010  
2 ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ 2  
3 ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ ɧɟ ɬɪɟɛɭɟɬɫɹ  
4 Ʉɨɥɢɱɟɫɬɜɨ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ Ⱦɜɚ ɩ. 1.25 [5] 
5 ɍɫɬɪɨɣɫɬɜɨ ɞɜɟɪɟɣ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ 
Ⱦɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ 
ɧɚɪɭɠɭ ɲɢɪɢɧɚ  1,2 
ɦ 
ɬɚɛɥ.3  [5] 
6 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɥɟɫɬɧɢɱɧɵɯ 





ɫɬɪ.20  [ 5] 
 
ɉɨɦɟɳɟɧɢɟ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɟɫɩɟɱɟɧɨ 
ɷɜɚɤɭɚɰɢɨɧɧɵɦɢ ɜɵɯɨɞɚɦɢ, ɧɚɪɭɠɧɨɣ ɧɟɡɚɞɵɦɥɹɟɦɨɣ ɥɟɫɬɧɢɰɟɣ. ȼɫɟ ɞɜɟɪɢ 
ɢɦɟɸɬ ɩɪɢɛɨɪɵ ɞɥɹ ɫɚɦɨɡɚɤɪɵɜɚɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɟ ɜ ɩɪɢɬɜɨɪɚɯ. 
ȼɯɨɞɧɵɟ ɞɜɟɪɢ ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɭɞɧɨɫɝɨɪɚɟɦɵɦɢ. Ⱦɜɟɪɢ ɨɬɤɪɵɜɚɸɬɫɹ 
ɩɨ ɯɨɞɭ ɷɜɚɤɭɚɰɢɢ. Ɉɬɞɟɥɤɚ ɬɚɦɛɭɪɨɜ ɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɧɟ ɝɨɪɸɱɚɹ. 
ȼɨɤɪɭɝ ɡɞɚɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɩɨɠɚɪɧɵɟ ɩɪɨɟɡɞɵ.  
Аɜɬɨɦɚɬɢɡɚɰɢя. 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜɵɩɨɥɧɟɧɚ ɜ ɨɛɴёɦɟ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɰɟɧɬɪɚɥɢɡɚɰɢɸ 





Ⱦɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɢ 
ɧɚɞёɠɧɵɟ ɩɪɢɛɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɟ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ. 
 
1.6 ɇɚɪɭɠɧɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 
 
ɇɚɪɭɠɧɚя ɨɬɞɟɥɤɚ 
ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹ ɨɬɦɨɫɬɤɚ. 
 




 ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɟ ɫɬɟɧ ɩɪɢɦɟɧɹɟɬɫɹ: ɲɬɭɤɚɬɭɪɤɚ, ɲɩɚɬɥɟɜɤɚ, 
ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ, ɚɥɤɢɞɧɚɹ ɢ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɚɹ ɤɪɚɫɤɚ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɨɤɪɵɬɢɣ ɩɨɥɨɜ ɩɪɢɦɟɧɹɸɬɫɹ: ɫɚɦɨɧɢɜɟɥɢɪɭɸɳɢɟ  (ɧɚɥɢɜɧɵɟ) 
ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɛɟɫɲɨɜɧɨɟ ɩɨɤɪɵɬɢɟ, ɝɪɚɧɢɬɨɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ, 
ɝɨɦɨɝɟɧɧɨɟ ɩɨɤɪɵɬɢɟ, ɝɪɚɧɢɬ ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɵɣ. 
Ɉɤɧɚ, ɞɜɟɪɢ, ɜɨɪɨɬɚ 
Ɉɤɧɚ ɜ ɡɞɚɧɢɢ ɚɜɬɨɫɚɥɨɧɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɟɤɥɹɧɧɵɯ ɨɤɨɧɧɵɯ ɩɚɧɟɥɟɣ. 
ɉɚɧɟɥɢ ɨɞɢɧɚɪɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ, ɝɥɭɯɢɟ, 1,8ɯ4,5ɦ. Ɉɫɬɟɤɥɟɧɢɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɫ 




ɯɨɥɨɞɧɨɝɧɭɬɵɯ ɩɪɨɮɢɥɟɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɨɣ. ɋɬɟɤɥɚ, 
ɨɤɚɧɬɨɜɚɧɧɵɟ ɪɟɡɢɧɨɜɵɦ ɩɪɨɮɢɥɟɦ, ɤɪɟɩɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɧɟɫɭɳɟɣ 
ɪɚɦɟ ɯɨɥɨɞɧɨɝɧɭɬɵɦɢ ɲɬɚɩɢɤɚɦɢ ɧɚ ɛɨɥɬɚɯ Ɇ8.  
ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɦ ɩɨɦɟɳɟɧɢɢ ɨɤɧɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ 
ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ (ɫɬɟɤɥɨɩɚɤɟɬ), ɬɪɟɯɫɬɜɨɪɱɚɬɵɟ. 
ɇɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ ɞɜɟɪɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɟɪɟɜɹɧɧɵɟ. 
ɇɚɪɭɠɧɵɟ ɞɜɟɪɢ ɨɫɬɟɤɥɟɧɧɵɟ ɫ ɩɪɢɬɜɨɪɨɦ ɜ ɱɟɬɜɟɪɬɶ. ɂɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫ 
ɨɬɞɟɥɤɨɣ ɲɩɨɧɨɦ ɢɡ ɞɪɟɜɟɫɢɧɵ ɬɜɟɪɞɵɯ ɩɨɪɨɞ. ɇɢɠɧɹɹ ɱɚɫɬɶ ɩɨɥɨɬɧɚ 
ɷɤɪɚɧɢɪɭɟɬɫɹ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɩɨɥɨɫɚɦɢ ɢɡ ɞɟɤɨɪɚɬɢɜɧɨɝɨ ɛɭɦɚɠɧɨ-ɫɥɨɢɫɬɨɝɨ 
ɩɥɚɫɬɢɤɚ ɬɨɥɳɢɧɨɣ 3ɦɦ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɜɨɞɨɫɬɨɣɤɨɦ ɤɥɟɟ ɢ 
ɩɪɢɜɢɧɱɟɧɧɨɝɨ ɩɨ ɤɨɧɬɭɪɭ ɲɭɪɭɩɚɦɢ.  
 ɉɨɜɟɪɯɧɨɫɬɢ ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɫɬɟɧɚɦ, ɞɨɥɠɧɵ 
ɚɧɬɢɫɟɩɬɢɪɨɜɚɬɶɫɹ ɢ ɡɚɳɢɳɚɬɶɫɹ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦ ɪɭɥɨɧɧɵɦ 
ɦɚɬɟɪɢɚɥɨɦ. Ɂɚɡɨɪ ɦɟɠɞɭ ɤɨɪɨɛɤɨɣ ɢ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɣ ɬɳɚɬɟɥɶɧɨ 
ɩɪɨɤɨɧɨɩɚɬɢɬɶ ɬɟɪɦɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ – ɧɚ ¾ ɝɥɭɛɢɧɵ ɡɚɡɨɪ 
ɩɪɨɤɨɧɨɩɚɬɢɬɶ ɫɭɯɨɣ ɩɚɤɥɟɣ, ɚ ɨɫɬɚɜɲɭɸɫɹ ¼ ɝɥɭɛɢɧɵ ɫɨ ɫɬɨɪɨɧɵ 
ɩɨɦɟɳɟɧɢɹ ɩɪɨɤɨɧɨɩɚɬɢɬɶ ɠɝɭɬɨɦ, ɫɦɨɱɟɧɧɵɦ ɜ ɝɢɩɫɨɜɨɦ ɪɚɫɬɜɨɪɟ. Ʉɪɟɩɢɬɶ 
ɞɜɟɪɧɵɟ ɛɥɨɤɢ ɜ ɫɬɟɧɚɯ ɫɬɚɥɶɧɵɦɢ ɤɨɫɬɵɥɹɦɢ, ɡɚɛɢɜɚɟɦɵɦɢ ɜ 
ɚɧɬɢɫɟɩɬɢɪɨɜɚɧɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɛɤɢ. ɋ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɞɜɟɪɧɨɝɨ ɛɥɨɤɚ 
ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟ ɦɟɧɟɟ 3 ɩɪɨɛɨɤ ɩɨ ɜɵɫɨɬɟ. 
ȼ ɡɞɚɧɢɢ ɦɚɝɚɡɢɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚɥɢɱɢɟ ɞɜɭɯ ɩɨɞɴɟɦɧɨ-ɫɟɤɰɢɨɧɧɵɯ 
ɜɨɪɨɬ ɲɢɪɢɧɨɣ 5ɦ ɢ ɜɵɫɨɬɨɣ 3ɦ (ɩɹɬɶ ɩɚɧɟɥɟɣ ɜɵɫɨɬɨɣ ɩɨ 0,6ɦ). ȼɧɟɲɧɹɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɪɨɬ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɢ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɩɨɥɢɭɪɟɬɚɧɚ. Ɉɤɧɚ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɡɨɪ.  
ȼ ɫɬɵɤɚɯ ɦɟɠɞɭ ɩɚɧɟɥɹɦɢ, ɚ ɬɚɤɠɟ ɩɨ ɩɟɪɢɦɟɬɪɭ ɜɨɪɨɬ ɭɫɬɚɧɨɜɥɟɧɵ 
ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɟ ɩɪɨɤɥɚɞɤɢ ɢɡ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɷɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ - 
ɷɬɢɥɟɧɩɪɨɩɢɥɟɧɨɜɨɝɨ ɤɚɭɱɭɤɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɥɢɱɧɵɟ ɬɟɩɥɨɜɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɪɨɬ. 
ɉɨɥɢɫɬɢɪɨɥ – ɜɨɞɨɨɬɬɚɥɤɢɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ, ɩɨɷɬɨɦɭ ɩɚɧɟɥɢ ɧɟ 
ɜɩɢɬɵɜɚɸɬ ɜɥɚɝɭ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɜɨɪɨɬ. 
ȼɨɪɨɬɚ ɨɫɧɚɳɟɧɵ ɡɚɩɚɬɟɧɬɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɡɚɳɢɬɵ ɨɬ ɡɚɳɟɦɥɟɧɢɹ 
ɩɚɥɶɰɟɜ. ɍɩɪɚɜɥɟɧɢɟ:  
•         Ɋɭɱɧɨɣ ɩɪɢɜɨɞ ɫ ɬɨɪɫɢɨɧɧɵɦɢ ɩɪɭɠɢɧɚɦɢ.  
•         ɐɟɩɧɚɹ ɥɟɛɟɞɤɚ.  
•         ɗɥɟɤɬɪɨɩɪɢɜɨɞ.  
 
•        ȼɨɪɨɬɚ ɦɨɠɧɨ ɨɫɧɚɫɬɢɬɶ ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɤɨɧɬɪɨɥɹ. 
ɉɨɥɵ [7] 
Ɍɚɛɥɢɰɚ 1.7 - ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɥɨɜ 










1. ɭɩɥɨɬɧɟɧɧɵɣ ɝɪɭɧɬ; 
2. ɛɟɬɨɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 100 
ɦɦ; 
3. 2 ɫɥɨɹ ɝɢɞɪɨɢɡɨɥɚ; 
4. ɩɪɢɝɪɭɡɨɱɧɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɢɬɚ 200 ɦɦ; 
5. ɭɬɟɩɥɢɬɟɥɶ-




7. ɜɵɪɚɜɧɢɜɚɸɳɢɣ ɫɥɨɣ ɢɡ 
ɩɨɥɢɦɟɪɰɟɦɟɧɬɚ-8 ɦɦ; 





1.       ɭɩɥɨɬɧɟɧɧɵɣ ɝɪɭɧɬ; 
2. ɛɟɬɨɧɧɨɟ ɨɫɧɨɜɚɧɢɟ 150 
ɦɦ; 
3. ɝɪɭɧɬ 2ɦɦ; 
4. ɜɵɫɨɤɨɧɚɩɨɥɧɟɧɧɨɟ 
ɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ 10 ɦɦ; 
5. ɢɡɧɨɫɨɫɬɨɣɤɢɣ ɥɚɤ 2ɦɦ. 
 
2. ɋɬɪɨɢɬɟɥɶɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ 
 
2.1 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 
 
Ɂɞɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɜ ɩɥɚɧɟ ɫ ɪɚɡɦɟɪɚɦɢ 30ɯ46 ɦ. Ɉɬɦɟɬɤɚ ɧɢɡɚ 
ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ +7.500. ɂɦɟɟɬɫɹ ɜɫɬɪɨɟɧɧɵɣ ɷɬɚɠ ɜ ɨɫɹɯ Ⱥ-ɂ/1 ɧɚ 
ɨɬɦɟɬɤɟ +4.500.  
Ɂɞɚɧɢɟ ɤɚɪɤɚɫɧɨɟ. ȼɧɟɲɧɢɣ ɤɚɪɤɚɫ ɫɨɫɬɨɢɬ ɢɡ ɫɛɨɪɧɵɯ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ – ɤɨɥɨɧɧɵ, ɛɚɥɤɢ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɟɪɦ. 
ɉɨɤɪɵɬɢɟ – ɫɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɇ75-750-0,9 ɩɨ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɩɪɨɝɨɧɚɦ – ɲɜɟɥɥɟɪ №16. 
ȼɧɭɬɪɟɧɧɢɣ ɤɚɪɤɚɫ – ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɥɨɧɧɵ ɫɟɪɢɢ 1.020, 
ɩɪɨɝɨɧɵ, ɢ ɦɧɨɝɨɩɭɫɬɨɬɧɵɟ ɩɥɢɬɵ. 
ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɟɦ ɤɨɥɨɧɧ ɜ ɮɭɧɞɚɦɟɧɬ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɹɬɨ: 
1. Ɏɟɪɦɚ ɩɪɨɥɟɬɨɦ 21 ɦ. 













2.2 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
 
ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɜɵɩɨɥɧɟɧ ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
ɨɞɧɨɷɬɚɠɧɨɝɨ ɨɞɧɨɩɪɨɥɟɬɧɨɝɨɋɬɚɧɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɥɟɝɤɨɜɵɯ 
ɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 22 ɤɦ ɬɪɚɫɫɵ Ɋ411 "Ⱥɛɚɤɚɧ-ɋɚɹɧɨɝɨɪɫɤ"  ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɱɟɬɨɦ ɫɛɨɪɧɨɣ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɤɨɥɨɧɧɵ ɢ ɦɨɧɨɥɢɬɧɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 
Ɋɚɫɱɟɬɵ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
SCADOffice 11.5. 
Ɉɩɢɫɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCADOffice 11.5. 
 
ɉɪɨɟɤɬɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ (ɉȼɄ) SCAD ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɱɢɫɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɗȼɆ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɪɹɞɚ ɩɪɨɰɟɫɫɨɜ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ. ɉȼɄ SCAD ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɣ: ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɬɟɪɠɧɟɜɵɟ 
ɫɢɫɬɟɦɵ, ɩɪɨɢɡɜɨɥɶɧɵɟ ɩɥɚɫɬɢɧɱɚɬɵɟ ɢ ɨɛɨɥɨɱɟɱɧɵɟ ɫɢɫɬɟɦɵ, ɦɟɦɛɪɚɧɵ, 
ɦɚɫɫɢɜɧɵɟ ɬɟɥɚ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ - ɪɚɦɧɨ-ɫɜɹɡɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɜɵɫɨɬɧɵɯ ɡɞɚɧɢɣ, ɩɥɢɬɵ ɧɚ ɝɪɭɧɬɨɜɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɟɛɪɢɫɬɵɟ ɩɥɚɫɬɢɧɱɚɬɵɟ 
ɫɢɫɬɟɦɵ, ɦɧɨɝɨɫɥɨɣɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɢ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ. ɋɬɚɬɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɦɨɞɟɥɢɪɭɸɬ ɫɢɥɨɜɵɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɢɥɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɥ ɢɥɢ ɦɨɦɟɧɬɨɜ, 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɨɛɥɚɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɦɨɞɟɥɢɪɭɸɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɡɟɦɥɟɬɪɹɫɟɧɢɹ, 
ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɩɨɬɨɤɚ ɜɟɬɪɚ, ɜɢɛɪɚɰɢɨɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɞɚɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ. 
ɉȼɄ SCAD ɪɟɚɥɢɡɭɟɬ ɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɫɩɥɨɲɧɨɣ 
ɫɪɟɞɵ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɆɄɗ). ɗɬɨɬ ɦɟɬɨɞ ɯɨɪɨɲɨ ɚɞɚɩɬɢɪɨɜɚɧ 
ɤ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɗȼɆ. ɉɨ ɟɞɢɧɨɣ ɦɟɬɨɞɢɤɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɬɟɪɠɧɟɜɵɟ, 
ɩɥɚɫɬɢɧɱɚɬɵɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. ɍɞɨɛɧɨ ɦɨɞɟɥɢɪɭɸɬɫɹ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɢ ɧɚɝɪɭɡɤɢ. 
Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɆɄɗ ɹɜɥɹɸɬɫɹ: ɪɚɫɱɥɟɧɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɧɚ ɤɨɧɟɱɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜɵɯ ɬɨɱɟɤ, ɜ 
ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɡɥɨɜɵɟ ɩɟɪɟɦɟɳɟɧɢɹ; ɩɨɫɬɪɨɟɧɢɟ ɦɚɬɪɢɰ ɠɟɫɬɤɨɫɬɢ; 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɚɧɨɧɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɨɬɪɚɠɚɸɳɢɯ ɭɫɥɨɜɢɹ 
ɪɚɜɧɨɜɟɫɢɹ ɜ ɭɡɥɚɯ ɪɚɫɱɟɬɧɨɣ ɫɢɫɬɟɦɵ; ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ 
ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɭɡɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ; ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɢɫɬɟɦɵ ɩɨ 
ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɭɡɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ. 
ɉȼɄ SCAD ɜɤɥɸɱɚɟɬ ɦɨɞɭɥɢ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɟ ɪɹɞ ɩɪɨɰɟɫɫɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: ɜɵɛɨɪ ɧɚɢɧɟɜɵɝɨɞɧɟɣɲɢɯ ɤɨɦɛɢɧɚɰɢɣ ɧɚɝɪɭɡɨɤ, 
ɭɧɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɱɧɨɫɬɢ, ɨɩɬɢɦɚɥɶɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ ɫɟɱɟɧɢɣ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɞɤɥɸɱɟɧɢɟ ɧɨɜɵɯ ɦɨɞɭɥɟɣ ɬɚɤɨɝɨ ɬɢɩɚ ɢ 




ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɲɢɪɹɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɉȼɄ SCAD ɜ ɨɛɥɚɫɬɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
 
2.2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
 
Ƚɟɨɦɟɬɪɢɹ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ – ɬɪɟɯɩɪɨɥɟɬɧɚɹ ɪɚɦɚ L = 46 ɦɞɜɭɯɷɬɚɠɧɚɹ ɪɚɦɚ ɇ = 
7,5 ɦ. 
ɀɟɫɬɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ  
Ⱦɥɹ ɤɨɥɨɧɧ: ȿb=24000Ɇɉɚ (ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ20); ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ: ȼ=40 ɫɦ, ɇ=40 ɫɦ; ɨɛɴɟɦɧɵɣ ɜɟɫ R0= 25 ɤɇ/ɦ3. 
Ⱦɥɹ ɛɚɥɤɢ ȿb=32500Ɇɉɚ (ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ30); ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ 




Ʉ ɪɚɦɟ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɮɟɪɦɭ92,06 ɤɇ/ɦ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ (ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ). 
Ɂɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ:  wm=w0kc (2.1), ɝɞɟ w0 - ɧɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɬɪɨɜɵɦ ɪɚɣɨɧɨɦ (I-ɣ 
ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ  w0=0,23 ɤɇ/ɦ2), k - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ 
ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɜɵɫɨɬɟ, ɫ - ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ 
ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɩɥɨɫɤɢɯ ɫɩɥɨɲɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɫ 
=0,8 , ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɫ = 0,6).  
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ: 
ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ w1= 0,23∙0,8∙0,5∙6∙0,95∙1,4=0,73 ɤɇ/ɦ, 
ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ  w2= 0,23∙0,6∙0,5∙6∙0,95∙1,4=0,55 ɤɇ/ɦ, 





 Ɋɢɫɭɧɨɤ 2.1 - ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɷɬɚɩɚ: 
 ɡɚɞɚɧɢɟ ɝɟɨɦɟɬɪɢɢ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ; 
 ɡɚɞɚɧɢɟ ɲɚɪɧɢɪɨɜ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɫɬɟɪɠɧɹ-ɛɚɥɤɢ; 
 ɡɚɤɪɟɩɥɟɧɢɟ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɫɬɨɟɤ (ɡɚɤɪɟɩɥɟɧɢɟ ɠɟɫɬɤɨɟ); 
 ɧɚɡɧɚɱɟɧɢɟ ɠɟɫɬɤɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ; 
 ɩɪɢɥɨɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɭɡɥɚɦ ɢ ɷɥɟɦɟɧɬɚɦ ɪɚɫɱɟɬɧɨɣ  ɫɢɫɬɟɦɵ. 
Ɍɚɛɥɢɰɚ 2.1 
Уɫɢɥɢя ɢ ɧаɩɪяɠɟɧɢя 
Еɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ: Ɍ, ɦ. 
Пɚɪɚɦɟɬɪɵ ɜɵɛɨɪɤɢ:  
ɋɩɢɫɨɤ ɭɡɥɨɜ/ɷɥɟɦɟɧɬɨɜ: ɜɫɟ 
ɋɩɢɫɨɤ ɡɚɝɪɭɠɟɧɢɣ/ɤɨɦɛɢɧɚɰɢɣ: ɜɫɟ 
ɋɩɢɫɨɤ ɮɚɤɬɨɪɨɜ: ɜɫɟ 
Уɫɢɥɢя ɢ ɧаɩɪяɠɟɧɢя 
Эɥɟɦɟɧɬ ɋɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢя 
   N M Q 
1 1 1 -1.5 72.346 -28.938 
1 1 2 0 10.852 -4.341 
1 1 3 0 -0.012 0.005 
1 1 4 0 -0.01 0.004 
1 2 1 0 -36.173 -28.938 
1 2 2 0 -5.426 -4.341 
1 2 3 0 0.006 0.005 




Уɫɢɥɢя ɢ ɧаɩɪяɠɟɧɢя 
Эɥɟɦɟɧɬ ɋɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢя 
   N M Q 
1 3 1 1.5 -144.692 -28.938 
1 3 2 0 -21.704 -4.341 
1 3 3 0 0.025 0.005 
1 3 4 0 0.021 0.004 
2 1 1 -1.5 -90.961 36.384 
2 1 2 0 -13.644 5.458 
2 1 3 0 0.01 -0.004 
2 1 4 0 0.012 -0.005 
2 2 1 0 45.48 36.384 
2 2 2 0 6.822 5.458 
2 2 3 0 -0.005 -0.004 
2 2 4 0 -0.006 -0.005 
2 3 1 1.5 181.921 36.384 
2 3 2 0 27.288 5.458 
2 3 3 0 -0.02 -0.004 
2 3 4 0 -0.023 -0.005 
3 1 1 -1.5 141.947 -56.779 
3 1 2 0 21.292 -8.517 
3 1 3 0 -0.354 0.245 
3 1 4 0 -0.47 0.325 
3 2 1 0 -70.974 -56.779 
3 2 2 0 -10.646 -8.517 
3 2 3 0 0.177 0.039 
3 2 4 0 0.235 0.051 
3 3 1 1.5 -283.895 -56.779 
3 3 2 0 -42.584 -8.517 
3 3 3 0 -0.065 -0.168 
3 3 4 0 -0.087 -0.223 
4 1 1 -1.5 -102.122 40.849 
4 1 2 0 -15.318 6.127 
4 1 3 0 0.465 -0.323 
4 1 4 0 0.35 -0.243 
4 2 1 0 51.061 40.849 
4 2 2 0 7.659 6.127 
4 2 3 0 -0.232 -0.049 
4 2 4 0 -0.175 -0.037 
4 3 1 1.5 204.243 40.849 
4 3 2 0 30.636 6.127 
4 3 3 0 0.097 0.225 
4 3 4 0 0.073 0.169 
5 1 1 0 -204.243 84.332 
5 1 2 0 -30.636 12.65 
5 1 3 0 -0.097 0.008 
5 1 4 0 -0.073 0.006 
5 2 1 0 165.947 -2.068 
5 2 2 0 24.892 -0.31 
5 2 3 0 -0.028 0.008 
5 2 4 0 -0.021 0.006 
5 3 1 0 -241.462 -88.468 
5 3 2 0 -36.219 -13.27 
5 3 3 0 0.041 0.008 
5 3 4 0 0.03 0.006 
6 1 1 0 -96.77 25.053 
6 1 2 0 -14.515 3.758 
6 1 3 0 0.016 -0.001 




Уɫɢɥɢя ɢ ɧаɩɪяɠɟɧɢя 
Эɥɟɦɟɧɬ ɋɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢя 
   N M Q 
6 2 1 0 -67.886 -8.547 
6 2 2 0 -10.183 -1.282 
6 2 3 0 0.012 -0.001 
6 2 4 0 0.012 0.001 
6 3 1 0 -156.602 -42.147 
6 3 2 0 -23.49 -6.322 
6 3 3 0 0.008 -0.001 
6 3 4 0 0.014 0.001 
7 1 1 0 -338.524 103.401 
7 1 2 0 -50.779 15.51 
7 1 3 0 0.027 -0.004 
7 1 4 0 0.037 -0.006 
7 2 1 0 217.991 2.601 
7 2 2 0 32.699 0.39 
7 2 3 0 -0.019 -0.004 
7 2 4 0 -0.025 -0.006 
7 3 1 0 -283.895 -98.199 
7 3 2 0 -42.584 -14.73 
7 3 3 0 -0.065 -0.004 












ɪɢя Пɪɨɞɨɥɶɧɚя ɚɪɦɚɬɭɪɚ 
   AU1 AU2 AU3 AU4 AS1 AS2 AS3 AS4 % 
1 1 ɋ 2,01 2,01 2,01 2,01     0,5 
1 1  2,01 2,01 2,01 2,01     0,5 
1 2  2,01 2,01 2,01 2,01     0,5 
1 2  2,01 2,01 2,01 2,01     0,5 
1 3  2,01 2,01 2,01 2,01     0,5 
1 3  2,01 2,01 2,01 2,01     0,5 
2 1 Н 2,01 2,01 2,01 2,01     0,5 
2 1  2,01 2,01 2,01 2,01     0,5 
2 2  2,01 2,01 2,01 2,01     0,5 
2 2  2,01 2,01 2,01 2,01     0,5 
2 3  2,01 2,01 2,01 2,01     0,5 
2 3  2,01 2,01 2,01 2,01     0,5 
3 1 ɋ 2,01 2,01 2,01 2,01     0,5 
3 1  2,01 2,01 2,01 2,01     0,5 
3 2  2,01 2,01 2,01 2,01     0,5 
3 2  2,01 2,01 2,01 2,01     0,5 
3 3  2,01 2,01 2,01 2,01     0,5 
3 3  2,01 2,01 2,01 2,01     0,5 
 
ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
AU1 - ɚɪɦɚɬɭɪɚ ɭɝɥɨɜɚɹ ɧɢɠɧɹɹ (ɫɥɟɜɚ) (ɫɦ 2); 
AU2 - ɚɪɦɚɬɭɪɚ ɭɝɥɨɜɚɹ ɧɢɠɧɹɹ (ɫɩɪɚɜɚ) (ɫɦ 2); 
AU3 - ɚɪɦɚɬɭɪɚ ɭɝɥɨɜɚɹ ɜɟɪɯɧɹɹ (ɫɥɟɜɚ) (ɫɦ 2); 




AS1 - ɚɪɦɚɬɭɪɚ ɧɢɠɧɹɹ (ɫɦ 2); 
AS2 - ɚɪɦɚɬɭɪɚ ɜɟɪɯɧɹɹ (ɫɦ 2); 
AS3 - ɚɪɦɚɬɭɪɚ ɛɨɤɨɜɚɹ (ɫɥɟɜɚ) (ɫɦ 2); 
AS4 - ɚɪɦɚɬɭɪɚ ɛɨɤɨɜɚɹ (ɫɩɪɚɜɚ) (ɫɦ 2); 
% - ɩɪɨɰɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ; 
 
ɂɡ ɬɚɛɥ.2.1 ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɪɚɜɧɵ:N = 567.8 ɤɇ, ɟ0 = 0,04 ɦ 
 Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ – ɧɚ ɭɪɨɜɧɟ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɨɬɦ. -0,150 ɦ 
Ɋɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ ɤɨɥɨɧɧɵ ɹɜɥɹɟɬɫɹ ɫɬɨɣɤɚ, ɡɚɳɟɦɥɟɧɧɚɹ ɜ ɫɬɚɤɚɧɟ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɲɚɪɧɢɪɧɨ ɨɩɟɪɬɚɹ ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɪɢɝɟɥɹ. 
Ɂɚɞɟɥɤɚ ɤɨɥɨɧɧɵ ɜ ɫɬɚɤɚɧ – 750 ɦɦ 
Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɇɤ = 8,75 ɦ 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ l଴ = μ ∙ H = Ͳ,͹ ∙ ሺͳͲ,ͳ + Ͳ,ͳͷሻ = ͹,ͳʹ ˏ Ʉɨɥɨɧɧɚ ɫɩɥɨɲɧɚɹ ɫɟɱɟɧɢɟɦ 40ɯ40 ɫɦ. 
 
2.2.2 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 
 
ɋɠɢɦɚɸɳɚɹ ɫɢɥɚ ɧɚɯɨɞɢɬɫɹ ɜ ɹɞɪɟ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ ( 𝑟 = ℎ𝑘଺ = ସ଴଺ =͸,͹ ˔ˏ  - ɤɪɚɣɧɢɟ ɹɞɪɨɜɵɟ ɬɨɱɤɢ ɩɨ ɨɫɹɦ ɫɢɦɦɟɬɪɢɢ ɫɟɱɟɧɢɹ). ݁଴ = Ͷ ˔ˏ < 𝑟 = ͸,͹ ˔ˏ             (2.2) Ɍ.ɟ. ɫɠɚɬɨ ɜɫɟ ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɢ 𝜀 ൒ ͳ 
ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɚɪɦɚɬɭɪɵ ሺ𝐴𝑠′ + 𝐴𝑠ሻ ൒ ሺ𝑁−𝛾್మ ∙𝑅್∙௕∙ℎሻ𝑅𝑠೎ = ଷଶଵ,ଷ−ଵ,ଵ∙ଵସ,ହ∙ሺଵ଴యሻ∙଴,ସ∙଴,ସଷ଺ହ∙ሺଵ଴యሻ < Ͳ  (2.3) Ɍ.ɟ. ɚɪɦɚɬɭɪɚ ɩɨ ɪɚɫɱɟɬɭ ɧɟ ɬɪɟɛɭɟɬɫɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɚɪɦɢɪɭɟɦ 416 Ⱥ400. 
Ⱦɢɚɦɟɬɪ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɩɪɢɧɢɦɚɟɦ 6 Ⱥ240 ɫ ɲɚɝɨɦ 𝑆 ൑ ʹͲ݀ =ʹͲ ∙ ͳʹ = ʹͶͲ ˏˏ.ɉɪɢɧɢɦɚɟɦ ɲɚɝ 𝑆 = ʹͲͲ ˏˏ. 
Ɉɝɨɥɨɜɨɤ ɤɨɥɨɧɧɵ ɚɪɦɢɪɭɟɦ ɤɨɫɜɟɧɧɨɣ ɚɪɦɚɬɭɪɧɨɣ ɫɟɬɤɨɣ ɧɚ ɜɵɫɨɬɭ, 
ɪɚɜɧɭɸ ɲɢɪɢɧɟ ɤɨɥɨɧɧɵ b=40 ɫɦ (4 ɫɟɬɤɢ ɫ ɲɚɝɨɦ120 ɦɦ ɢ ØͶ В˓ − 𝐼  ɫ 
ɹɱɟɣɤɨɣ 60ɯ60 ɦɦ). 
ȼɜɟɪɯɭ ɤɨɥɨɧɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɤɥɚɞɧɚɹ ɞɟɬɚɥɶ 400ɯ400ɯ20 ɦɦ ɢ 
ɜɵɩɭɫɤɚɸɬɫɹ ɞɜɚ ɚɧɤɟɪɧɵɯ ɛɨɥɬɚ Ø24 ɦɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɢɝɟɥɹ (ɮɟɪɦɵ 
ɩɪɨɥɟɬɨɦ 24,0 ɦ). 
ɉɨ ɧɚɪɭɠɧɨɣ ɛɨɤɨɜɨɣ ɝɪɚɧɢ ɤɨɥɨɧɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɤɥɚɞɧɵɟ 





ɋɯɟɦɚ ɚɪɦɢɪɨɜɚɧɢɹ ɤɨɥɨɧɧɵ 
 
2.3 Ɋɚɫɱɟɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɮɟɪɦɵ ɩɪɨɥɟɬɨɦ 21 ɦ 
 
ɋɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ Ɏɋ1 ɩɪɨɥɟɬɨɦ 21ɦ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɚɧɚɥɨɝɢɢ 
ɫɟɪ.1.460.3-14ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɹɫɚɦɢ ɫ ɭɤɥɨɧɨɦ 1.5%ɢ ɪɚɜɧɨɦɟɪɧɨɣ 
ɬɪɟɭɝɨɥɶɧɨɣ ɪɟɲɟɬɤɨɣ ɫ ɧɢɫɯɨɞɹɳɢɦɢ ɨɩɨɪɧɵɦɢ ɪɚɫɤɨɫɚɦɢ. Ɏɟɪɦɚ 
ɤɨɦɩɨɧɭɟɬɫɹ ɢɡ ɞɜɭɯ ɨɬɩɪɚɜɨɱɧɵɯ ɦɚɪɨɤ. Ɋɚɡɦɟɪ ɩɚɧɟɥɟɣ – 3ɦ. 
ȼɫɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɡɚɦɤɧɭɬɨɝɨ ɝɧɭɬɨɫɜɚɪɧɨɝɨ ɩɪɨɮɢɥɹ 
ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ [10]. 
Ɇɨɧɬɚɠɧɵɟ ɫɨɟɞɢɧɟɧɢɹ – ɮɥɚɧɰɟɜɵɟ. ɋɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ 
ɫ ɩɨɹɫɚɦɢ ɮɟɪɦ ɛɟɫɮɚɫɨɧɨɱɧɨɟ.  
ȼɫɟ ɡɚɜɨɞɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ – ɫɜɚɪɧɵɟ. 
ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɬɨɥɳɢɧɭ ɫɬɟɧɨɤ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ 3ɦɦ. ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ 
ɨɬɧɨɲɟɧɢɟ ɟɟ ɜɵɫɨɬɵ ɤ ɬɨɥɳɢɧɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɞɥɹ ɩɨɹɫɨɜ ɧɟ ɛɨɥɟɟ 45, ɚ 
ɞɥɹ ɫɬɟɪɠɧɟɣ ɪɟɲɟɬɤɢ – ɧɟ ɛɨɥɟɟ 60. 
 
2.4 ɉɨɞɛɨɪ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɪɟɲɟɬɤɢ ɢ ɩɨɹɫɨɜ 
 
Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ [11]. Ɇɚɪɤɚ ɫɬɚɥɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɮɟɪɦɵ ɋ255, ɞɥɹ ɤɨɬɨɪɨɣ 
Ry = 2550ɤɝ/ɫɦ²  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ; 









NA  ,                               (2.4) 
ɝɞɟ   γɫ = 0.9 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɨ ɩɪɢɥ.4* [11]. 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɞɥɹ ɫɠɚɬɨɝɨ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 






 ,                            (2.5) 
ɝɞɟ  φ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ, ɹɜɥɹɸɳɢɣɫɹ ɮɭɧɤɰɢɟɣ ɝɢɛɤɨɫɬɢ Ȝ  
ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ Ry. Ⱥ ɡɚɬɟɦ ɩɪɢɧɹɬɨɟ ɫɟɱɟɧɢɟ 




N   ,                  (2.6). 
Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɠɚɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
cyRА
N   ,                         (2.7). 
ȼ ɧɢɠɧɟɦ ɩɨɹɫɟ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɨɦɟɧɬ ɢɡ-ɡɚ ɪɚɛɨɬɵ ɩɨɞɜɟɫɧɵɯ 






,            (3.8). 
ɇɢɠɧɢɣ ɩɨɹɫ   
    Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɞɥɹ ɪɚɫɬɹɧɭɬɨɝɨ ɫɬɟɪɠɧɹ ɫɨɫɬɚɜɥɹɟɬ  
N=89021ɤɝ, Ɇ=32249ɤɝ·ɫɦ. ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ 
⁭160×7ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  А = 42.8ɫɦ²;  ix= iy= 4.66ɫɦ. 







        Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɩɪɢɧɹɬɨɟ ɫɟɱɟɧɢɟ ⁭160×7. 
ȼɟɪɯɧɢɣ ɩɨɹɫ  
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɞɥɹ ɫɠɚɬɨɝɨ ɫɬɟɪɠɧɹ ɫɨɫɬɚɜɥɹɟɬ  N=-





93937( 5,1  . 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɜɟɪɹɟɦ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɧɟɜɵɝɨɞɧɨɦɭ ɫɨɱɟɬɚɧɢɸ 
ɧɚɝɪɭɡɨɤ      N=-84071ɤɝ, M = 3209.5ɤɝ·ɦ. 
e = M/N = 320950/84071 = 3.82ɫɦ;             (2.9) 
m = eA/Wc = 3.82·68.2/324 = 0.737;           (2.10)  




mef = 1.88; 










84071 ɫɦɤɝR cy   . 
 
Ɉɩɨɪɧɵɣ ɪɚɫɤɨɫ 
    Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɞɥɹ ɪɚɫɬɹɧɭɬɨɝɨ ɫɬɟɪɠɧɹ ɫɨɫɬɚɜɥɹɟɬ  
N=43449ɤɝ. ɂɫɯɨɞɹ ɢɡ ɮɨɪɦɭɥɵ             (2.9) 
Аɬɪ = 43449/2550·0.95 = 17.94ɫɦ². 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ⁭120×4 ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  А = 18.5ɫɦ²;  ix= iy= 4.71ɫɦ.  
ɋɠɚɬɵɣ ɪɚɫɤɨɫ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɱɟɬɧɨɟ ɭɫɢɥɢɟ ɞɥɹ ɫɠɚɬɨɝɨ ɫɬɟɪɠɧɹ ɫɨɫɬɚɜɥɹɟɬ  N=-
39155ɤɝ, ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ – lx= ly= ȝlɝɟɨɦ = 0.9·297 = 267.3ɫɦ. ɉɪɢɧɢɦɚɟɦ 
ɩɪɨɮɢɥɶ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɡɚɞɚɟɦɫɹ ɝɢɛɤɨɫɬɶɸ Ȝ =60 ɢ 
ɩɨ ɬɚɛɥ.72 [11] ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɶɧɨɝɨ ɢɡɝɢɛɚ φ =0.8. 
    Ɍɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ         (2.10)  
Аɬɪ = 39155/(2550·0.8·0.95) = 20.2ɫɦ². 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ ⁭140×4 ɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  А = 21.6ɫɦ²;  ix= iy= 5.52ɫɦ. 
    Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɩɪɢɧɹɬɨɝɨ ɫɬɟɪɠɧɹ 
Ȝy= ly/iy= 267.3/5.52 = 49< (120)          (2.11) 
ɢ ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɝɢɛɤɨɫɬɢ ɧɚɯɨɞɢɦ φ =0.853. 
    ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
σ = N/φA = 39155/(0.853·21.6) = 2125ɤɝ/ɫɦ² <Ryγɫ =  
= 2550·0.95 = 2422.5ɤɝ/ɫɦ². 
    Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɬɚɜɥɹɟɦ ɩɪɢɧɹɬɨɟ ɫɟɱɟɧɢɟ ⁭140×4. 
ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɨɫɭɳɟɫɬɜɥɹɟɦ ɚɧɚɥɨɝɢɱɧɵɦ 
ɨɛɪɚɡɨɦ.  
 
2.5  Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜɵɯ ɩɪɢɤɪɟɩɥɟɧɢɣ ɜ ɮɟɪɦɟ 
 
ɍɡɥɨɜɵɟ ɫɨɩɪɹɠɟɧɢɹ ɮɟɪɦɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɝɟɪɦɟɬɢɡɚɰɢɸ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɤɨɪɪɨɡɢɢ. ɉɨɷɬɨɦɭ 
ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵ ɭɡɥɵ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɩɪɢɦɵɤɚɧɢɟɦ ɫɬɟɪɠɧɟɣ 




Ȼɟɫɮɚɫɨɧɨɱɧɵɟ ɭɡɥɵ ɮɟɪɦ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
ɩɨɹɫɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ (ɜɵɪɵɜɚɧɢɟ) ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ ɧɟɦɭ 












          (2.12) 
ɝɞɟ N - ɭɫɢɥɢɟ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ;  
Ɇ - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɨɫɧɨɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɩɪɢɦɵɤɚɸɳɟɦ 
ɷɥɟɦɟɧɬɟ ɜ ɩɥɨɫɤɨɫɬɢ ɭɡɥɚ ɜ ɫɟɱɟɧɢɢ;  
ɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.6*;  
d - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɡɧɚɤɚ ɭɫɢɥɢɹ ɜ ɩɪɢɦɵɤɚɸɳɟɦ ɷɥɟɦɟɧɬɟ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,2 ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɢ 1,0 - ɜ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ; 
D - ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ ɜ ɩɨɹɫɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɪɢ 
ɫɠɚɬɢɢ ɜ ɩɨɹɫɟ ɪɚɜɧɵɦ 1,0; 
F - ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɜ ɩɨɹɫɟ ɫɨ ɫɬɨɪɨɧɵ ɪɚɫɬɹɧɭɬɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ; А 
- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɹɫɚ;  
Ry - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɩɨɹɫɚ;  
t - ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɩɨɹɫɚ; 
b - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɢɦɵɤɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɫ ɩɨɹɫɨɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ, ɪɚɜɧɚɹ db/sin; 
ɫ - ɩɨɥɨɜɢɧɚ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɫɬɟɧɤɚɦɢ ɫɨɫɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ 
ɪɟɲɟɬɤɢ ɢɥɢ ɩɨɩɟɪɟɱɧɨɣ ɫɬɟɧɤɨɣ ɪɚɫɤɨɫɚ ɢ ɨɩɨɪɧɵɦ ɪɟɛɪɨɦ; 
f = (D - d)/2;  - ɭɝɨɥ ɩɪɢɦɵɤɚɧɢɹ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɤ ɩɨɹɫɭ. 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɪɧɵɯ ɲɜɨɜ, 
ɩɪɢɤɪɟɩɥɹɸɳɢɯ ɪɟɲɟɬɤɭ ɤ ɩɨɹɫɚɦ, ɤɨɬɨɪɚɹ ɩɪɢ ɭɝɥɚɯ ɩɪɢɦɵɤɚɧɢɹ α = 40-50ɨ 











,                (2.13). 
Ɉɩɨɪɧɵɣ ɭɡɟɥ  
    ɉɪɢɤɪɟɩɥɟɧɢɟ ɨɩɨɪɧɨɝɨ ɪɚɫɤɨɫɚN= 43449ɤɝ ɤ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ:  









ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɞɚɧɧɨɦ ɫɟɱɟɧɢɢ ɨɩɨɪɧɨɝɨ ɪɚɫɤɨɫɚ ɩɪɨɢɫɯɨɞɢɬ 
ɜɵɪɵɜɚɧɢɟ ɫɬɟɧɤɢ ɩɨɹɫɚ. Ɂɧɚɱɢɬ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɚ. 
ɉɪɢɧɢɦɚɟɦ ⁭140×5: 












ɉɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɩɪɢɤɪɟɩɥɹɸɳɟɝɨ ɨɩɨɪɧɵɣ ɪɚɫɤɨɫ 
ɤ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ: 
,/1107
1448sin/142
1/1801.075.043449 ɫɦɤɝRk ffffɫ 
    
113.5ɤɝ/ɫɦ < 1107 ɤɝ/ɫɦ. 
 
    ɉɪɢɤɪɟɩɥɟɧɢɟ ɨɩɨɪɧɨɝɨ ɪɚɫɤɨɫɚN= 43449ɤɝ ɤ ɧɢɠɧɟɦɭ ɩɨɹɫɭ:  










ɉɪɨɜɟɪɹɟɦ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɩɪɢɤɪɟɩɥɹɸɳɟɝɨ ɨɩɨɪɧɵɣ ɪɚɫɤɨɫ 













Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢ ɨɫɬɚɥɶɧɵɟ ɭɡɥɵ ɤɪɟɩɥɟɧɢɹ ɪɟɲɟɬɤɢ ɤ 
ɩɨɹɫɚɦ. 
 
3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 
 
3.1 Ⱥɧɚɥɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɜɡɹɬɵ ɩɨ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɦ 
ɢɡɵɫɤɚɧɢɹɦ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 Ɋɢɫɭɧɨɤ 3.1 - ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ. ɍɪɨɜɟɧɶ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɝɥɭɛɢɧɟ 1,2ɦ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ. 
 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɞɥɹ 
ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɲɢɪɢɧɨɣ ɩɨɞɨɲɜɵ 1,0 ɦ. ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
  ;1121 IICIIbqIIqIIZCC cMdMdMbkMkR   




















































ɍɞɟɥɶɧɵɣ ɜɟɫ ɱɚɫɬɢɰ γs, ɤɇ/ɦ3 




ɇɚ ɝɪɚɧɢɰɟ ɬɟɤɭɱɟɫɬɢ WL 
ɇɚ ɝɪɚɧɢɰɟ ɪɚɫɤɚɬɵɜɚɧɢɹ WɊ 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ 
γd, ɤɇ/ɦ3 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɟ 
ɉɨɪɢɫɬɨɫɬɶ n 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɞɨɧɚɫɵɳɟɧɢɹ Sr 
Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɫɠɢɦɚɟɦɨɫɬɢ mν, Ɇɩɚ-1 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɫ ɭɱёɬɨɦ 
ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɜɨɞɵ γsb, 
ɤɇ/ɦ3 
ɑɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ, Ip 





































































































































Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɟ ɞɥɹ 
ɭɫɥɨɜɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɲɢɪɢɧɨɣ ɩɨɞɨɲɜɵ 1 ɦ. 















































1,0  15 



































































  ;1121 IICIIbqIIqIIZCC cMdMdMbkMkR   
       (3.2)
 
ȼɵɜɨɞ ɉɥɨɳɚɞɤɚ ɜ ɰɟɥɨɦ ɩɪɢɝɨɞɧɚ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ. 
ȼɬɨɪɨɣ ɫɥɨɣ-ɝɥɢɧɚ ɦɹɝɤɨ ɩɥɚɫɬɢɱɧɚɹ ɫɢɥɶɧɨ ɫɠɢɦɚɟɦɚɹ, ɨɛɥɚɞɚɟɬ ɫɥɚɛɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɨɷɬɨɦɭ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɦ ɡɚ ɧɟɫɭɳɢɣ ɫɥɨɣ 
ɫɭɝɥɢɧɨɤ ɬɟɤɭɱɟɩɥɚɫɬɢɱɧɵɣ ɫɢɥɶɧɨ ɫɠɢɦɚɟɦɵɣ, ɬɚɤ ɤɚɤ ɭ ɧɟɝɨ ɛɨɥɟɟ 
ɜɵɫɨɤɢɟ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
 
3.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 
Ⱦɥɹ ɪɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɨɜ 






Ɍɚɛɥɢɰɚ 3.3 -  ɇɚɝɪɭɡɤɚ ɨɬ 1 ɦ2 ɩɨɤɪɵɬɢɹ 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɮɟɪɦɵ: 
qɮ.ser = Gɪ * g / (L * a),           (3.3) 
qɮ.ser= 6000 * 10-3 * 9.81 / (21 * 6) = 0.55 ɤɇ/ɦ2. 
Gɪ  - ɜɟɫ ɮɟɪɦɵ, 
L   - ɩɪɨɥɟɬ ɮɟɪɦɵ, 
ɚ – ɲɚɝ ɤɨɥɨɧɧ. 
 
3.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɟ 














ɍɬɟɩɥɢɬɟɥɶ ɬɨɥɳɢɧɨɣ 100ɦɦ 
ɷɤɫɬɪɭɡɢɨɧɧɵɣ ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 
CARBONPROF 300 γ = 180ɤɝ/ɦ3 
ɉɚɪɨɢɡɨɥɹɰɢɹ 
ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ 
ɇ75-750-0,9 ɩɨ ȽɈɋɌ 24045-94 






































ȼ ɤɚɱɟɫɬɜɟ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɩɪɢɧɢɦɚɟɦ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɣ ɩɟɫɨɤ, 






















ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɨɣ 1,2ɦ. 











ɇɚɣɞɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɝɥɭɛɢɧɟ ɡɚɥɨɠɟɧɢɹ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ 2,0 ɦ ɩɨɥɭɱɚɟɦ: 


  IIcIIbqIIqIIzCC cMdMdMbkMkR 

 )1(2,12,1 121  
  ɤɉɚɜɜR 79,39964,38595,773,170,259,520115,1
1
0,14,12,12,1   












– ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ.             (3.4) 




























            (3.6)
 
ɤɉɚR 5000  ɞɥɹ ɩɟɫɤɚ ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ  
b = 1,5 ɦ; 
ɤɉɚhbɚGG ɛеɬɝɪɝɪф 108240.25,15,1.  











  ɤɉɚR 75.457595,773,170.259,5205.1115,1
1
0,14,12,12,1   
ɤɉɚRɤɉɚ 75.4572,184.492max   - ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ 












  ɤɉɚR 34.469595,773,170.259,5208.1115,1
1
0,14,12,12,1 
ɤɉɚRɤɉɚ 34.4692,125.342max   - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 





ɉɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɫ ɪɚɡɦɟɪɚɦɢ ɩɨɞɨɲɜɵ: a=1,8 ɦ; b= 1,8ɦ; 
ɉɨɞɛɨɪ ɲɢɪɢɧɵ ɫɬɭɩɟɧɟɣ: 






0  bb ; 225,0
2
45,0  . 
ɉɨɞɛɢɪɚɟɦ 1 ɫɬɭɩɟɧɶ 
 Ɋɢɫɭɧɨɤ 3.3 ȼɢɞ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɟ 
 
ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɨɥɧɨɟ 
ɞɚɜɥɟɧɢɟ ɭ ɨɫɧɨɜɚɧɢɹ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ σzp + σzg ɧɟ ɩɪɟɜɵɲɚɥɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɚɛɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ Rz. 
ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɩɪɢɛɥɢɠɟɧɢɟɦ ɫ ɩɪɨɜɟɪɤɨɣ ɭɫɥɨɜɢɹ  σzp + σzg<1.2R 
Ɉɛɴёɦ ɮɭɧɞɚɦɟɧɬɚ: 
;3,340,13,190,1150 ɤɉɚZ   
.95,3073,3425,34200 ɤɉɚpp ZII    
ȼɵɫɨɬɚ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨɛɵ ɩɨɥɧɨɟ 
ɞɚɜɥɟɧɢɟ ɭ ɨɫɧɨɜɚɧɢɹ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ σzp + σzg ɧɟ ɩɪɟɜɵɲɚɥɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɚɛɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ Rz. 
0pZP   
  iIIigZg z 0
 
 
Ɍɚɛɥɢɰɚ 3.4 – ȼɵɱɢɫɥɟɧɢɟ ɨɪɞɢɧɚɬ ɷɩɸɪɵ 
ζ z α σzp σzg 





ɉɪɢɧɢɦɚɟɦ hɪ = 1,0 ɦ, ɬɨɝɞɚ: 
.39,31018,5421,256 ɤɉɚZgZP   
.98,191,3;91,3
21,256




     (3.8)
 
  ɤɉɚR 39,3861555,45,170,307,22,180,2126,0
1












      (3.9)
 
ɤɉɚRɤɉɚ 39,3862,119,310max   - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢɧɢɦɚɟɦ ɩɟɫɱɚɧɭɸ ɩɨɞɭɲɤɭ ɫ ɬɨɥɳɢɧɨɣ 1 
ɦɟɬɪɚ 
Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɩɟɫɱɚɧɨɣ ɩɨɞɭɲɤɢ: 
.5,245,230128,12 ɦtgtghbb onn    
 
4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
4.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɯ, 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɦɟɬɨɞɨɜ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ – ɧɚɱɚɥɶɧɵɣ ɷɬɚɩ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ. ɗɬɨɬ ɩɭɧɤɬ ɩɪɟɞɩɨɥɚɝɚɟɬ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ, ɪɚɛɨɱɢɯ 
ɱɟɪɬɟɠɟɣ ɡɞɚɧɢɹ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɡɢɰɢɣ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ. 
ɋɩɟɰɢɮɢɤɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɫɱɟɬɨɜ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɢ ɬɪɚɧɫɩɨɪɬɧɵɦ ɩɪɨɰɟɫɫɚɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ 
ɱɚɫɬɹɦɢ ɜɫɟɝɨ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ɉɥɨɳɚɞɤɚ, ɨɬɜɟɞɟɧɧɚɹ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɚɜɬɨɰɟɧɬɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟɦ ɡɚɫɬɪɨɣɤɢ ɡɞɚɧɢɹɦɢ, ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɢɧɠɟɧɟɪɧɵɦɢ 
ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɢɧɠɟɧɟɪɧɵɟ ɫɟɬɢ ɩɨɞ ɜɨɡɜɨɞɢɦɨɟ ɡɞɚɧɢɟ 
ɧɟ ɩɨɩɚɞɚɸɬ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɟɪɟɧɨɫ ɢɯ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɞɧɭ ɨɱɟɪɟɞɶ. 
ɉɟɪɟɞ ɪɚɡɛɢɜɤɨɣ ɡɞɚɧɢɹ  ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɪɟɡɤɭ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɜ ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɨɡɟɥɟɧɟɧɢɢ ɬɟɪɪɢɬɨɪɢɢ. 
ɉɨɥɨɠɟɧɢɟ ɝɥɚɜɧɵɯ ɨɫɟɣ ɡɞɚɧɢɹ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɦɟɫɬɧɨɫɬɢ ɩɭɬɟɦ 
ɭɫɬɚɧɨɜɤɢ ɫɬɨɥɛɨɜ ɢ ɧɚɬɹɝɢɜɚɧɢɹ ɩɪɨɜɨɥɨɤɢ. ɇɚ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɨɫɟɜɵɯ ɫɬɨɥɛɨɜ ɧɚ ɫɥɭɱɚɣ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ 
ɠɟɥɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɡɧɚɤɢ ɡɚɤɪɟɩɥɟɧɢɹ ɨɫɟɜɵɯ ɥɢɧɢɣ.  
Ƚɟɨɞɟɡɢɱɟɫɤɢɟ ɪɚɡɛɢɜɨɱɧɵɟ ɪɚɛɨɬɵ ɢ ɝɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɬɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 




Ⱦɨɩɭɫɬɢɦɵɟ ɫɪɟɞɧɢɟ ɤɜɚɞɪɚɬɢɱɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɩɪɢ 
ɪɚɡɛɢɜɨɱɧɵɯ ɪɚɛɨɬɚɯ ɫɨɫɬɚɜɥɹɸɬ: 
ɥɢɧɟɣɧɵɟ ɢɡɦɟɪɟɧɢɹ – ɧɟ ɛɨɥɟɟ 1/2000; 
ɭɝɥɨɜɵɟ ɢɡɦɟɪɟɧɢɹ – 30 ɫɟɤ.; 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɟɜɵɲɟɧɢɣ – 5 ɦɦ. 
 
4.2 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 1380 ɦ2; 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ – 12540,8 ɦ3; 
ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ- ɚɩɪɟɥɶ 
Ɍɚɛɥɢɰɚ 4.1  ȼɟɞɨɦɨɫɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ 
Ɇɚɪɤɚ 
ɷɥɟɦɟɧɬɚ Ʉɨɥ-ɜɨ, ɲɬ. 
Ɇɚɫɫɚ, ɬ 
Ɉɞɧɨɝɨ ȼɫɟɝɨ 
1 ɋɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ Ɏɋ1 10 1,9685 19,685 
2 
ɋɜɹɡɢ (ɩɨ ɮɟɪɦɚɦ) Ɋ1 54 0,029 1,57 
 ȼɋ2 6 0,03 0,182 
ɂɬɨɝɨ ɩɨ ɫɜɹɡɹɦ:    1,752 
3 ɉɨɞɫɬɪɨɩɢɥɶɧɵɟ ɛɚɥɤɢ Ȼɉ1 12 0,2886 3,4632 
4 Ʉɨɥɨɧɧɵ Ʉ1 14 0,417 5,838 
5 ɋɜɹɡɢ ɩɨ ɤɨɥɨɧɧɚɦ ȼɫ1 2 0,233 0,466 
6 Ʉɨɥɨɧɧɵ Ɏɚɯɜɟɪɤɚ Ʉɮ1 8 0,3 2,4 
7 Ʉɚɪɤɚɫɵ ɜɨɪɨɬ ɢ ɪɢɝɟɥɢ ɜɢɬɪɚɠɟɣ    5,9 
8 Ʌɟɫɬɧɢɰɵ    1,374 
9 Ɇɨɧɬɚɠ ɩɪɨɮɧɚɫɬɢɥɚ  1130 ɦ2   
 
 
Ɍɚɛɥɢɰɚ 4.2-ȼɟɞɨɦɨɫɬɶ ɨɛɴёɦɨɜ ɪɚɛɨɬ. 
№ 




1 2 3 4 
Ɋɚɛɨɬɵ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɤɨɧɫɬɪɭɤɰɢɢ ɧɢɠɟ ɨɬɦ. -1,200) 
1 Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɵɬɶɸ ɤɨɬɥɨɜɚɧɨɜ ɢ ɬɪɚɧɲɟɣ ɫ ɨɬɜɨɡɨɦ ɥɢɲɧɟɝɨ ɝɪɭɧɬɚ 1000 ɦ
3
 0.11 
2 Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɟ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɩɨ ɪɵɬɶɸ ɤɨɬɥɨɜɚɧɨɜ ɢ ɬɪɚɧɲɟɣ ɜ "ɨɬɜɚɥ" 1000 ɦ
3
 0.24 
3 Ⱦɨɛɨɪ ɝɪɭɧɬɚ ɜɪɭɱɧɭɸ 100 ɦ3 3,84 
4 Ɂɚɫɵɩɤɚ ɤɨɬɥɨɜɚɧɚ 1000 ɦ3 5,02 









1 2 3 4 
6 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɠ/ɛ  ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ ɞɨ 3 ɤɭɛ. ɦ. 100 ɦ3 0.52 
7 ɍɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɵɯ ɠ/ɛ  ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɨɞ ɤɨɥɨɧɧɵ ɨɛɴɟɦɨɦ ɞɨ 5 ɤɭɛ. ɦ. 100 ɦ3 0.26 
8 ɍɤɥɚɞɤɚ ɛɚɥɨɤ ɮɭɧɞɚɦɟɧɬɧɵɯ ɞɥɢɧɨɣ ɞɨ 6ɦ 100 ɲɬ 0.36 
9 ɍɫɬɪɨɣɫɬɜɨ ɩɨɞɩɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɬɟɧ 100 ɦ3 0.26 
10 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɪɚɦɛɨɜɤɚɦɢ 100 ɦ3 2.4 
Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɲɟ ɨɬɦ. -1,200) 
11 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ  100 ɲɬ 0.41 
12 Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯɮɟɪɦ ɩɪɨɥɟɬɨɦ 18 ɦ 100 ɲɬ 0.06 
13 Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɟɪɦ ɩɪɨɥɟɬɨɦ 21 ɦ 100 ɲɬ 0.066 
14 Ɇɨɧɬɚɠ ɬɪɟɯɫɥɨɣɧɵɯ «Ɂɥɚɬɩɚɧɟɥɟɣ» 100 ɲɬ. 1.96 
15 ɍɫɬɪɨɣɫɬɜɨ ɠ/ɛ ɫɬɟɧ ɢ ɩɟɪɟɝɨɪɨɞɨɤ 100 ɲɬ. 0.21 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɩɨɥɨɜ 
26 ɍɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ (ɩɨɥɢɜɤɚ ɜɨɞɨɣ, ɜɞɚɜɥɢɜɚɧɢɟ ɳɟɛɧɹ) 100 ɦ2 21,6 
27 ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɛɟɬɨɧɧɵɯ 100 ɦ2 21,6 
28 ɍɫɬɪɨɣɫɬɜɨ ɝɢɞɪɨɢɡɨɥɹɰɢɢ - ɩɟɪɜɵɣ ɫɥɨɣ ɝɢɞɪɨɢɡɨɥɚ 100 ɦ2 21,6 
29 ɍɫɬɪɨɣɫɬɜɨ ɝɢɞɪɨɢɡɨɥɹɰɢɢ - ɩɨɫɥɟɞɭɸɳɢɣ ɫɥɨɣ ɝɢɞɪɨɢɡɨɥɚ 100 ɦ2 21,6 
30 ɍɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɢɣ ɬɨɥɳɢɧɨɣ 10 ɦɦ ɢɡ ɩɨɥɢɦɟɪɪɚɫɬɜɨɪɚ ɧɚ ɨɫɧɨɜɟ ɫɦɨɥɵ ɎȺɗȾ-8 100 ɦ2 21,6 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɤɪɨɜɥɢ 
35 ɍɫɬɪɨɣɫɬɜɨ ɜɵɪɚɜɧɢɜɚɸɳɢɯ ɫɬɹɠɟɤ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɯ ɬɨɥɳɢɧɨɣ 30 ɦɦ 100 ɦ2 43,2 
36 ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɟɥɶ ɫɤɚɬɧɵɯ 100 ɦ2 43,2 
37 ɍɫɬɪɨɣɫɬɜɨ ɩɚɪɨɢɡɨɥɹɰɢɢ 100 ɦ2 43,2 









1 2 3 4 
39 ɍɫɬɪɨɣɫɬɜɨ ɩɪɢɦɵɤɚɧɢɣ ɪɭɥɨɧɧɵɯ ɢ ɦɚɫɬɢɱɧɵɯ ɤɪɨɜɟɥɶ ɤ ɫɬɟɧɚɦ ɢ ɩɚɪɚɩɟɬɚɦ 100 ɦ 2.62 
40 Ɉɝɪɚɠɞɟɧɢɟ ɤɪɨɜɟɥɶ ɩɟɪɢɥɚɦɢ 100 ɦ 2.62 
Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ 
41 Ɉɫɬɟɤɥɟɧɢɟ ɡɞɚɧɢɣ ɫɬɚɥɶɧɵɯ ɩɟɪɟɩɥɟɬɨɜ  100 ɦ2 5,43 
42 ɍɫɬɚɧɨɜɤɚ ɜɨɪɨɬ 100 ɦ2 0.27 
43 Ɂɚɩɨɥɧɟɧɢɟ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 100 ɦ2 0.144 
44 Ɉɤɪɚɫɤɚ ɮɚɫɚɞɨɜ ɫ ɥɟɫɨɜ ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɯɥɨɪɜɢɧɢɥɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ  100 ɦ2 27,94 
 
ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɩɪɨɰɟɫɫɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɛɪɢɝɚɞɨɣ, ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɟё ɫɨɫɬɚɜɚ, ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɜ «ɭɤɪɭɩɧɟɧɧɵɣ 
ɜɢɞ ɪɚɛɨɬ», ɧɚɩɪɢɦɟɪ, ɦɨɧɬɚɠ ɨɞɧɨɬɢɩɧɵɯ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɠɢɥɵɯ ɡɞɚɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɜɟɫɚ – ɤɨɥɨɧɧɵ, ɩɨɞɤɪɚɧɨɜɵɟ 
ɛɚɥɤɢ, ɫɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɢ ɬ.ɞ. 
ɇɚ ɫɬɟɩɟɧɶ ɪɚɡɞɟɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɟɬ 
ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɩɪɢɧɹɬɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ɉɪɢ ɨɛɴɟɞɢɧɟɧɢɢ 
ɬɚɤɢɯ ɪɚɛɨɬ ɭɱɢɬɵɜɚɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢ 
ɫɨɜɦɟɳɟɧɢɟ ɩɪɨɮɟɫɫɢɣ. 
Ɍɪɭɞɨёɦɤɨɫɬɶ ɭɤɪɭɩɧɟɧɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɭɞɨёɦɤɨɫɬɟɣ ɩɨ ɧɨɦɟɧɤɥɚɬɭɪɟ ɪɚɛɨɬ. 
 
4.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ 
 
4.3.1 Ɉɩɢɫɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɩɥɚɧɚ 
 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɩɥɚɧ ɜɵɩɨɥɧɟɧ ɜ ɦɚɫɲɬɚɛɟ 1:400 ɢ ɫɨɫɬɚɜɥɟɧ ɧɚ 
ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ.  
ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɡɜɨɞɢɦɨɝɨ ɡɞɚɧɢɹ, 
ɪɚɫɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɵɯ ɦɨɧɬɚɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɜɨɞɢɦɵɯ ɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɭɱɚɫɬɤɚɯ, ɧɟ 
ɩɨɞɥɟɠɚɳɢɯ ɡɚɫɬɪɨɣɤɟ. 




ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ, ɚ ɛɵɬɨɜɵɟ – ɛɥɢɠɟ ɤ ɦɟɫɬɚɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɫɤɨɩɥɟɧɢɹ ɪɚɛɨɱɢɯ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ, ɧɨ ɧɟ ɛɥɢɠɟ 50 ɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɵɥɢ, 
ɜɪɟɞɧɵɯ ɩɚɪɨɜ ɢ ɝɚɡɨɜ. 
ɉɨɦɟɳɟɧɢɹ ɞɥɹ ɨɛɨɝɪɟɜɚ ɢ ɨɬɞɵɯɚ ɪɚɛɨɱɢɯ, ɩɭɧɤɬ ɩɢɬɚɧɢɹ ɢ ɞɭɲɟɜɵɟ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 150 ɦ ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɬɭɚɥɟɬɵ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟ ɞɚɥɟɟ 100 ɦ ɨɬ ɪɚɛɨɱɢɯ ɦɟɫɬ. 
ɉɪɢɨɛɴɟɤɬɧɵɟ ɫɤɥɚɞɵ ɪɚɡɦɟɳɟɧɵ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɨɡɞɚɜɚɬɶ ɩɨɦɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɟɪɟɦɟɳɟɧɢɹɦ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɩɪɨɤɥɚɞɤɟ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
ȼ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧ ɜɴɟɡɞ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɭ, ɨɞɢɧ ɜɵɟɡɞ ɫ ɧɟɟ 
ɢ ɤɨɥɶɰɟɜɚɹ ɞɨɪɨɝɚ ɜɨɤɪɭɝ ɡɞɚɧɢɹ. Ⱦɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɨɞɧɨɫɬɨɪɨɧɧɟɟ. 
Ⱦɥɹ ɤɪɚɧɚ ɩɪɢɞɭɫɦɨɬɪɟɧɧɚ ɨɬɞɟɥɶɧɚɹ ɞɨɪɨɝɚ ɲɢɪɢɧɨɣ 11ɦ, ɱɬɨɛɵ ɧɟ 
ɡɚɝɨɪɚɠɢɜɚɬɶ ɩɭɬɶ ɚɜɬɨɦɨɛɢɥɹɦ. Ɉɧɚ ɠɟ ɹɜɥɹɟɬɫɹ ɡɨɧɨɣ ɪɚɡɝɪɭɡɤɢ ɞɥɹ 
ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɩɚɧɟɥɟɜɨɡɨɜ, ɞɜɢɠɟɧɢɟ ɤɨɬɨɪɵɯ ɨɪɝɚɧɢɡɨɜɚɧɨ ɧɚɜɫɬɪɟɱɭ 
ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ.  
ɇɚ ɜɵɟɡɞɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɩɭɧɤɬ ɦɨɣɤɢ ɤɨɥёɫ. ɒɢɪɢɧɚ ɞɨɪɨɝɢ 3,5 ɦ ɧɚ 
ɭɱɚɫɬɤɟ ɫ ɩɪɹɦɨɥɢɧɟɣɧɵɦ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɞɜɢɠɟɧɢɟɦ, ɜ ɦɟɫɬɚɯ 
ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɧɚɩɪɢɦɟɪ, 
ɧɚ ɜɴɟɡɞɟ ɢ ɜɵɟɡɞɟ) ɲɢɪɢɧɚ ɭɜɟɥɢɱɟɧɚ ɞɨ 8 ɦ.  
ȼ ɦɟɫɬɚɯ ɩɨɜɨɪɨɬɨɜ ɞɥɢɧɧɨɦɟɪɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɥɨɳɚɞɤɢ ɞɥɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɨɪɨɬɚ, ɪɚɡɦɟɪɚɦɢ 30ɯ30 
ɦ. 
ɍ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ ɲɢɪɢɧɚ ɞɨɪɨɝɢ ɬɚɤɠɟ ɭɜɟɥɢɱɟɧɚ ɞɨ 8 ɦ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɴɟɡɞɚ ɪɚɡɝɪɭɠɚɟɦɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 
ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ 2,5 ɦ, ɦɟɠɞɭ ɞɨɪɨɝɨɣ 
(ɩɥɨɳɚɞɤɨɣ ɞɥɹ ɪɚɡɜɨɪɨɬɚ) ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ ɦɢɧɢɦɭɦ 3,0 ɦ. 
ɋɟɬɢ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨ- ɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ: ɩɨɠɚɪɧɭɸ ɜɨɞɨɩɪɨɜɨɞɧɭɸ 
ɩɪɨɜɨɞɹɬ ɜɞɨɥɶ ɞɨɪɨɝɢ  ɢ ɧɚ ɧɟɣ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ, 4 ɲɬɭɤɢ ɢɡ 
ɪɚɫɱɟɬɚ 100-150ɦ ɧɚ ɨɞɢɧ ɝɢɞɪɚɧɬ. ɉɨɠɚɪɧɵɣ ɝɢɞɪɚɧɬ ɪɚɫɩɨɥɨɠɟɧ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 2 ɦ ɨɬ ɞɨɪɨɝɢ. ȼɪɟɦɟɧɧɚɹ ɷɥɟɤɬɪɨɫɟɬɶ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ 
ɧɟɡɚɜɢɫɢɦɚɹ ɨɬ ɫɢɥɨɜɨɣ, ɜɪɟɦɟɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɪɚɫɩɨɥɨɠɟɧ ɩɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɛɥɢɠɟ ɤ ɰɟɧɬɪɭ ɧɚɝɪɭɡɤɢ. 
ɋɬɪɨɣɝɟɧɩɥɚɧ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ (ɨɛɳɟɩɥɨɳɚɞɨɱɧɵɣ 
ɫɬɪɨɣɝɟɧɩɥɚɧ) ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɝɞɚ ɭɱɚɫɬɜɭɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɨɞɧɭ ɫɦɟɧɭ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɡɞɚɧɢɹ.  
Ⱦɨ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɫɬɚɜɤɢ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.; 
- ɪɟɲɟɧɢɟ ɜɨɩɪɨɫɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɣɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɜɨɞɨɣ, 
ɫɜɹɡɶɸ, ɩɨɥɭɮɚɛɪɢɤɚɬɚɦɢ; 




ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɨɛɴɟɤɬɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɞɜɟ ɫɦɟɧɵ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ - 8 ɱɚɫɨɜ. Ɋɚɛɨɱɚɹ ɧɟɞɟɥɹ – 7 ɞɧɟɣ. 
ȼ ɩɪɟɞɟɥɚɯ ɨɬɜɟɞɟɧɧɨɝɨ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɱɚɫɬɤɚ ɩɪɨɜɨɞɹɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 
- ɫɨɡɞɚɧɢɟ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɪɚɡɛɢɜɨɱɧɨɣ ɨɫɧɨɜɵ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɞɨɪɨɝ ɢ ɩɥɨɳɚɞɨɤ 
ɞɥɹ ɪɚɡɜɨɪɨɬɚ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɜɴɟɡɞɚ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɢ ɜɵɟɡɞɚ ɫ 
ɬɟɪɪɢɬɨɪɢɢ (ɦɨɧɬɚɠ ɜɨɪɨɬ ɩɨ ɩɪɨɟɤɬɭ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɡɟɦɩɨɥɨɬɧɚ ɜɴɟɡɞɚ ɢ 
ɜɵɟɡɞɚ, ɜɪɟɦɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɪɝɚɧɢɡɚɰɢɹ ɩɭɧɤɬɚ ɦɨɣɤɢ ɤɨɥɟɫ ɧɚ ɜɵɟɡɞɟ); 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɜɪɟɦɟɧɧɨɣ ɫɯɟɦɟ ɩɨɞɴɟɡɞɧɨɣ ɞɨɪɨɝɢ ɤ 
ɫɬɪɨɹɳɟɦɭɫɹ ɨɛɴɟɤɬɭ ɢ ɩɥɨɳɚɞɤɢ ɞɥɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɡɚɟɡɠɚɸɳɟɣ ɬɟɯɧɢɤɢ; 
- ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ; 
- ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɢ: 
ɷɥɟɤɬɪɨɥɢɧɢɢ, ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ; 
- ɨɝɪɚɠɞɟɧɢɟ ɫɬɪɨɣɩɥɨɳɚɞɤɢ. 
 ȼɵɧɨɫ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɩɨɩɚɜɲɢɯ ɧɚ ɭɱɚɫɬɨɤ ɡɚɫɬɪɨɣɤɢ, 
ɧɚ ɞɚɧɧɨɦ ɨɛɴɟɤɬɟ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɬɚɤɨɜɵɯ. 
Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ - ɷɬɨ: 
- ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ ɡɞɚɧɢɹ; 
- ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚɪɭɠɧɵɯ ɫɬɟɧ, 
ɡɚɩɨɥɧɟɧɢɟ ɩɪɨɟɦɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ; 
- ɫɩɟɰɢɚɥɶɧɵɟ ɢ ɨɬɞɟɥɨɱɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɪɚɛɨɬɵ; 
- ɧɚɪɭɠɧɚɹ ɨɬɞɟɥɤɚ ɮɚɫɚɞɨɜ, ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɢ ɨɡɟɥɟɧɟɧɢɟ 
ɬɟɪɪɢɬɨɪɢɢ. 
ȼ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɧɭɬɪɟɧɧɢɯ ɫɩɟɰɢɚɥɶɧɵɯ ɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ 
ɨɬɨɩɥɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɩɪɢɧɹɬɨ ɜɵɩɨɥɧɹɬɶ ɷɥɟɤɬɪɨ- ɢɥɢ ɬɟɩɥɨɤɚɥɨɪɢɮɟɪɚɦɢ. 
 ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɩɨɤɚɡɚɧɵ: 
• ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ, ɞɨɪɨɝɢ, 
ɢɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɫɟɬɢ, ɨɛɳɟɩɥɨɳɚɞɨɱɧɵɟ ɢ ɩɪɢɨɛɴɟɤɬɧɵɟ 
ɫɤɥɚɞɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɤɥɚɞɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ), ɩɭɬɢ 
ɞɜɢɠɟɧɢɹ, ɪɚɛɨɱɢɟ ɢ ɨɩɚɫɧɵɟ ɡɨɧɵ ɨɫɧɨɜɧɵɯ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɝɪɚɠɞɟɧɢɟ 
ɩɥɨɳɚɞɤɢ, ɩɪɢɜɹɡɨɱɧɵɟ ɪɚɡɦɟɪɵ ɜɪɟɦɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 
• ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɬɟɯ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɧɚ 
ɫɬɪɨɣɝɟɧɩɥɚɧɟ.  
• ɩɪɨɠɟɤɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɱɟɪɟɡ 150-200 ɦ). 
• ɷɤɫɩɥɢɤɚɰɢɹ ɩɨɫɬɨɹɧɧɵɯ ɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ.  
 ɋɬɪɨɣɝɟɧɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɨɫɧɨɜɚɧɢɢ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ (ɝɟɧɩɥɚɧɚ) 
ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ, ɢ ɜɵɩɨɥɧɟɧ ɜ ɬɨɦ ɠɟ ɦɚɫɲɬɚɛɟ (1:400).  
 Ɋɟɲɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ, ɭɜɹɡɚɧɵ ɫ ɝɟɧɩɥɚɧɨɦ ɢ ɫɨ 





 ȼɫɟ ɨɛɴɟɤɬɵ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɰɢɨɧɚɥɶɧɨ ɪɚɡɦɟɳɟɧɵ ɧɚ 
ɩɥɨɳɚɞɤɟ, ɨɬɜɟɞɟɧɧɨɣ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɪɚɰɢɨɧɚɥɶɧɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɝɪɭɡɨɜɵɯ ɢ ɥɸɞɫɤɢɯ ɩɨɬɨɤɨɜ. ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ 
ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɩɨɞ ɡɚɫɬɪɨɣɤɭ ɞɨ 
ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱦɥɹ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɢɩɨɜɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɛɚɡɟ ɤɨɧɬɟɣɧɟɪɨɜ ɬɢɩɚ «ɍɧɢɜɟɪɫɚɥ». 
 ɋɤɥɚɞɵ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɫɫɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɪɚɫɩɨɥɨɠɟɧɵ ɭ ɦɟɫɬ ɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ. Ɋɚɡɦɟɳɟɧɢɟ ɤɪɚɧɨɜ 
ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɩɪɢɧɹɬɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɨɛɥɸɞɟɧɢɟ ɝɪɚɮɢɤɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 ɉɪɢɨɛɴɟɤɬɧɵɟ ɫɤɥɚɞɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɡɨɧɚɯ ɪɚɛɨɬɵ ɤɪɚɧɨɜ ɢ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɞɨɪɨɝ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɭ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɨɝɨɪɨɠɟɧɚ. Ɉɛɟɫɩɟɱɟɧɨ ɛɟɡɨɩɚɫɧɨɟ ɢ ɛɟɡɜɪɟɞɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ, ɫɨɛɥɸɞɟɧɢɟ ɫɚɧɢɬɚɪɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ. 
Ƚɚɪɚɧɬɢɪɨɜɚɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɫɜɟɳɟɧɢɟ ɩɪɨɯɨɞɨɜ, 
ɩɪɨɟɡɞɨɜ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ. 
 ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɡɚɢɦɧɨɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɫɚɧɢɬɚɪɧɨɦ 
ɨɬɧɨɲɟɧɢɢ. ȼɵɛɨɪ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɫɨɛɧɨ-ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɛɴɟɤɬɨɜ 
ɭɜɹɡɵɜɚɟɬɫɹ ɫ ɦɢɧɢɦɭɦɨɦ ɡɚɬɪɚɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɫɟɬɟɣ, ɜɪɟɦɟɧɧɵɯ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɢ ɩɟɲɟɯɨɞɧɵɯ ɞɨɪɨɠɟɤ. ɋɥɭɠɟɛɧɵɟ 
ɡɞɚɧɢɹ, ɩɨɦɟɳɟɧɢɹ, ɩɪɨɪɚɛɫɤɚɹ, ɞɢɫɩɟɬɱɟɪɫɤɚɹ, ɤɨɦɧɚɬɵ ɨɬɞɵɯɚ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɛɥɢɠɟ ɤɨ ɜɯɨɞɭ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ. 
 ɉɨɫɬɨɹɧɧɵɟ ɢɧɠɟɧɟɪɧɵɟ ɫɟɬɢ ɪɚɡɦɟɳɟɧɵ ɜ ɟɞɢɧɨɦ ɤɨɥɥɟɤɬɨɪɟ (ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɥɨɫɚɯ), ɜɧɟ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɞɨɪɨɝ. ȼɪɟɦɟɧɧɵɟ, 
ɨɫɨɛɟɧɧɨ ɪɚɡɦɟɳɚɟɦɵɟ ɩɨ ɡɟɦɥɟ ɢɥɢ ɧɢɡɤɨ ɧɚɞ ɡɟɦɥɟɣ ɫɟɬɢ, ɧɟ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɬɪɚɫɫɵ ɩɨɫɬɨɹɧɧɵɯ ɫɟɬɟɣ. 
 
4.4 ȼɵɛɨɪ ɨɫɧɨɜɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
 
Ʉɨɦɩɥɟɤɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɴёɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɫɪɨɤɚɦɢ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ, ɪɚɡɦɟɪɚɦɢ ɡɟɦɥɹɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɝɪɭɩɩɨɣ ɝɪɭɧɬɨɜ. ɋ ɭɱɟɬɨɦ 
ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ, ɦɚɪɤɢ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ 
ɞɥɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ, ɦɚɪɤɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɝɪɭɧɬɚ.  
ɉɪɢɧɢɦɚɟɦ ɛɭɥɶɞɨɡɟɪ ȾɁ-17, ɛɚɡɨɜɚɹ ɦɚɲɢɧɚ Ɍ-100, ɦɨɳɧɨɫɬɶ 
ɞɜɢɝɚɬɟɥɹ 79ɤȼɬ. 
ɉɪɢ ɢɦɟɸɳɟɦɫɹ ɨɛɴɟɦɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ 
ɷɤɫɤɚɜɚɬɨɪ ɫ ɟɦɤɨɫɬɶɸ ɤɨɜɲɚ 0,15 ɦ3. ɗɬɨɬ ɜɵɛɨɪ ɩɪɢ ɪɚɫɱɟɬɟ ɫɚɦɨɫɜɚɥɚ 




ɫɟɥɶɯɨɡɬɟɯɧɢɤɚ), ɩɪɢ ɬɨɦ, ɱɬɨ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɚɯ ɱɚɳɟ ɢɫɩɨɥɶɡɭɸɬ 
ɫɚɦɨɫɜɚɥɵ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɨɬ  4 ɬ (ȽȺɁ-3309) ɢ ɜɵɲɟ.  
ɉɪɢɧɢɦɚɟɦ ɷɤɫɤɚɜɚɬɨɪ ɨɛɪɚɬɧɚɹ ɥɨɩɚɬɚ ɗɈ-3322Ⱥ:  
ɟɦɤɨɫɬɶ ɤɨɜɲɚ 0,4 ɦ3;  
ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ ɤɨɬɥɨɜɚɧɚ 5,0 ɦ;  
ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 59 ɤȼɬ. 
ȼɵɛɨɪ ɚɜɬɨɦɨɛɢɥɟɣ – ɫɚɦɨɫɜɚɥɨɜ 






         (4.1)
 
3
кɨɜɲ 4,0 ɦV    – ɨɛɴɟɦ ɤɨɜɲɚ ɷɤɫɤɚɜɚɬɨɪɚ 
1ɧɚɩk – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ ɞɥɹ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɵ 
8,0ɩɪk – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ȿɇɂɊ ɫɛ.2. 
Ɇɚɫɫɚ ɝɪɭɧɬɚ ɜ ɤɨɜɲɟ ɷɤɫɤɚɜɚɬɨɪɚ : 
ɤɝVQ 87517505,0ɝ  
         (4.2) 
Ɉɛɴɟɦ ɝɪɭɧɬɚ ɜ ɩɥɨɬɧɨɦ ɬɟɥɟ, ɡɚɝɪɭɠɚɟɦɵɣ ɜ ɤɭɡɨɜ ɫɚɦɨɫɜɚɥɚ: 
3
ɝɫаɦ 485,0 ɦnVV 
           (4.3) 
ȼ ɤɭɡɨɜ ɫɚɦɨɫɜɚɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɝɪɭɠɟɧɨ ɨɬ 3 ɞɨ 8 ɤɨɜɲɟɣ ɫ ɝɪɭɧɬɨɦ. 
Ɍ.ɟ ɧɟɨɛɯɨɞɢɦ ɫɚɦɨɫɜɚɥ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 2,6-7,0 ɬ. ɉɨɞɛɨɪ ɦɚɪɤɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɫɚɦɨɫɜɚɥ ɄȺɆȺɁ-43255 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
ёɦɤɨɫɬɶ ɤɭɡɨɜɚ – 6,0 ɦ3; 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 7,0 ɬ; 
ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ – 133 ɤȼɬ; 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɫ ɩɨɞɴёɦɧɨɣ ɧɚɝɪɭɡɤɨɣ – 95 ɤɦ/ɱ. 
 















    (4.4)
 
ɦɢɧt ɪɚɡɝɪ 2 – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ 
ɦɢɧtɦɚɧ 3 – ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɫɚɦɨɫɜɚɥɚ ɩɨɞ ɩɨɝɪɭɡɤɭ ɜɤɥɸɱɚɹ 
ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ 
ɤɦl 10 – ɞɚɥɶɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɧɬɚ ɫɚɦɨɫɜɚɥɚɦɢ 
ɱɤɦvv ɩɨɪɝɪ /60 –  ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɚɦɨɫɜɚɥɚ ɝɪɭɠɟɧɨɝɨ ɢ 
ɩɨɪɨɠɧɟɝɨ ɫ ɭɱɟɬɨɦ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɬɪɚɫɫɟ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ. 
ɦɢɧɦɚɲɱɚɫɦɚɲɇ ɬɪɜ  36122,60 –  ɧɨɪɦɚ ɜɪɟɦɟɧɢ ɡɚɝɪɭɡɤɢ 













t –  ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɜ ɫɚɦɨɫɜɚɥ 
ɱɚɫɦɚɲɌ ɬɪɪ  62,6 – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ 
ɱɚɫɦɚɲɌ ɪ  54,14 – ɨɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ 
 














ɉɪɢɧɢɦɚɟɦ 2 ɫɚɦɨɫɜɚɥɚ ɄȺɆȺɁ-43255. 
 
ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɛɨɪɧɨɝɨ ɨɞɧɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɚɲɟɧɧɵɯ ɢɥɢ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ.                   
ȼɵɛɨɪ ɤɪɚɧɨɜ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɛɨɪɧɵɯ ɡɞɚɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɞɜɚ 
ɷɬɚɩɚ.  
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɨɜ: 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ,  ɜɵɥɟɬ ɫɬɪɟɥɵ, ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ  ɤɪɸɤɚ. Ⱦɚɥɟɟ ɩɨ 
ɫɩɪɚɜɨɱɧɨɣ  ɥɢɬɟɪɚɬɭɪɟ ɩɨɞɛɢɪɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɤɪɚɧɨɜ,  ɪɚɛɨɱɢɟ 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɪɚɜɧɵ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɬɪɟɛɭɟɦɵɯ.  
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɛɚɲɟɧɧɵɯ ɤɪɚɧɨɜ 
ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɢ ɮɨɪɦɭɥɚɦɢ: 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɪɚɧɚ: Qɤ = qɷ+qɬ+qɦ+qɭ = 10,8+1,143 = 11,543ɬ;  (4.5) 
ɝɞɟ qɷ – ɦɚɫɫɚ ɷɥɟɦɟɧɬɚ, 
qɬ – ɦɚɫɫɚ ɬɚɤɟɥɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɫɬɪɨɩ, ɬɪɚɜɟɪɫ), 
qɦ – ɦɚɫɫɚ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɩɨɞɦɨɫɬɟɣ ɫɬɪɟɦɹɧɨɤ), 
qɭ – ɦɚɫɫɚ ɷɥɟɦɟɧɬɨɜ ɭɫɢɥɟɧɢɹ. 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɫɬɪɟɥɵ:  
ɇC=ɇɁȾ+hO+ hɗ + hT+hɩ=10,95+1+1,64+3+2=18,59 (ɦ),           (4.6) 
ɝɞɟ ɇɁȾ=10,95ɦ – ɜɵɫɨɬɚ ɡɞɚɧɢɹ; 
hT= 3,0–ɞɥɢɧɚ ɫɬɪɨɩɚ ɦɚɪɤɢ 1191 ɝ/ɩ ɞɨ 3ɬ,  
hɈ=1ɦ – ɜɵɫɨɬɚ ɩɨɞɴёɦɚ ɷɥɟɦɟɧɬɚ ɧɚɞ ɨɩɨɪɨɣ, 
hɉ=2ɦ – ɩɨɥɢɫɩɚɫɬ, 
hɗ=1,64ɦ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ. 
ȼɵɥɟɬ ɤɪɸɤɚ ɬɪɟɛɭɟɦɵɣ 
lɤɪɬɪ = [(c+d)( Hɤɪɬɪ+hɩ-hɲ)/( hɩ+hc)]+a,           (4.7) 
ɝɞɟ c = 1,5 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɨɬ ɨɫɢ ɫɬɪɟɥɵ ɞɨ ɧɚɢɛɨɥɟɟ 
ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɤ ɫɬɪɟɥɟ ɬɨɱɤɢ ɧɚ ɷɥɟɦɟɧɬɟ ɜ ɟɝɨ ɦɨɧɬɚɠɧɨɦ 
ɩɨɥɨɠɟɧɢɢ; 
 d = 0,07 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɸ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 





 hɩ = 2 ɦ – ɜɵɫɨɬɚ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ; 
 hɲ = 2 ɦ – ɜɵɫɨɬɚ ɲɚɪɧɢɪɚ ɩɹɬɵ ɫɬɪɟɥɵ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ; 
 a = 2 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɲɚɪɧɢɪɚ ɤɪɟɩɥɟɧɢɹ ɩɹɬɵ ɫɬɪɟɥɵ ɞɨ ɨɫɢ 
ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ. 
lɤɪɬɪ = [(1,5+0,07)(13,25+2-2)/(2+4,5)]+2 = 5,2 ɦ       (4.8) 
Ɍɪɟɛɭɟɦɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ 
  Lɫɬɪɬɪ = 22 )()( alhhH ɬɪɤɪɲɩɬɪɤɪ 
         (4.9) 
Lɫɬɪɬɪ = 22 )22,5()2259,18(  = 183,86 ɦ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɧɚɱɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɪɚɧɚ ɛɭɞɭɬ 
ɫɥɟɞɭɸɳɢɦɢ: 








 Ɋɢɫɭɧɨɤ 4.1 Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɜɵɛɨɪɚ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ.  
 
 ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɝɪɭɡɨɜɵɫɨɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɥɢɱɧɵɯ ɤɪɚɧɨɜ 
ɜɵɛɢɪɚɟɦ ɫɚɦɨɯɨɞɧɵɣ ɚɜɬɨɤɪɚɧ Liebherr LTM 1130 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ – 130ɬ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ – 91ɦ; 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ – 72 ɦ; 





 Ɋɢɫɭɧɨɤ 4.2 Ƚɪɭɡɨɜɵɫɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Liebherr LTM 1130 
 
Ƚɚɛɚɪɢɬɵ:  
                  - ɲɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ ɫ ɲɢɧɚɦɢ – 2,75ɦ, 
                  - ɞɥɢɧɚ ɯɨɞɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – 12,262ɦ,  
- ɞɥɢɧɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ – 14,4ɦ, 
                  - ɜɵɫɨɬɚ – 4,0ɦ; 
Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɫɬɟɧɵ – 5,2ɦ; 
Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ – 10,4ɦ; 
Ɋɚɡɦɟɪɵ ɨɩɨɪɧɨɝɨ ɤɨɧɬɭɪɚ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ) – 8,07ɯ7,5ɦ. 
 
4.5  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ȼɪɟɦɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɨɩɚɫɧɨɣ ɡɨɧɵ. 
ɉɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Sɜɪ=Sɧ ∙Nmax 
ɝɞɟ Sɧ – ɩɥɨɳɚɞɶ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɩɨ ɧɨɪɦɚɬɢɜɚɦ,  





ɉɪɢɧɢɦɚɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ 
ɪɚɛɨɱɢɯ 24 ɱɟɥ., ɜ ɬɨɦ ɱɢɫɥɟ 8 ɠɟɧɳɢɧ (30%). 
Ʉɨɥɢɱɟɫɬɜɨ ɂɌɊ  ɢ ɫɥɭɠɚɳɢɯ – 2 ɱɟɥ.; 
Ʉɨɥɢɱɟɫɬɜɨ ɨɯɪɚɧɧɢɤɨɜ – 1 ɱɟɥ.; 
Ɇɟɞɢɰɢɧɫɤɢɣ ɩɟɪɫɨɧɚɥ ɦɟɞɩɭɧɤɬɚ – 1 ɱɟɥ. 
ɂɬɨɝɨ – 20 ɱɟɥ., ɜ ɬɨɦ ɱɢɫɥɟ 7 ɠɟɧɳɢɧ. 
  

















1 2 3 4 5 6 7 
1 ɉɪɨɪɚɛɫɤɚɹ 2 3-3,5 6,0-7,5 18 (3ɯ6) 1 
2 Ƚɚɪɞɟɪɨɛɧɚɹ 16Ɇ 8ɀ 0,9-1,0 
10,8-12,0 
5,4-6 Ɇ 18 (3ɯ6) 
ɀ 18 (3ɯ6) 2 3 ɍɦɵɜɚɥɶɧɹ 16Ɇ 8ɀ 0,05 
0,65 
0,25 














24 0,2 3,6 18 (3ɯ6) 1 
7 ɋɬɨɥɨɜɚɹ 24 0,6 13,2 36 (6ɯ6) 1 
8 Ɍɭɚɥɟɬ 16Ɇ 8ɀ 
1 ɲɬ.  




1,2 (1,1ɯ1,1) 2 
9 Ɇɟɞɩɭɧɤɬ 1 <20 <20 18 (3ɯ6) 1 
10 Ȼɭɞɤɚ ɫɬɨɪɨɠɚ 1 - - 4 (2ɯ2) 1 
 
1. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɧɚ ɨɫɧɨɜɚɧɢɢ «Ɋɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ 
ɤɚɥɟɧɞɚɪɧɵɯ ɩɥɚɧɨɜ ɢ ɫɬɪɨɣɝɟɧɩɥɚɧɨɜ. Ɇɨɫɤɜɚ 2008 ɝ.». ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɪɚɫɱёɬɨɜ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɜɵɛɨɪ ɬɢɩɨɜɵɯ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«Ⱥɥɶɛɨɦɨɦ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɨɛɭɫɬɪɨɣɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ» (ɈȺɈ ɉɄɌɂɩɪɨɦɫɬɪɨɣ, 2002). Ȼɵɥɢ 
ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ: 
2. ɉɪɨɪɚɛɫɤɚɹ – ɤɨɧɬɨɪɚ ɧɚ ɞɜɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚ, ɡɞɚɧɢɟ 
ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ «ɍɧɢɜɟɪɫɚɥ», ɢɥɢ ɟɝɨ ɚɧɚɥɨɝ, ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ 3000ɯ6000ɯ2835, ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ 15,5 ɦ2. 
3. Ƚɚɪɞɟɪɨɛɧɚɹ ɦɭɠɫɤɚɹ – ɝɚɪɞɟɪɨɛɧɚɹ ɫ ɭɦɵɜɚɥɶɧɢɤɨɦ, ɧɚ 12 ɱɟɥ., 
ɡɞɚɧɢɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ «ɍɧɢɜɟɪɫɚɥ», ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
3000ɯ6000ɯ2835, ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ 15,5 ɦ2. 
4. Ƚɚɪɞɟɪɨɛɧɚɹ ɠɟɧɫɤɚɹ – ɝɚɪɞɟɪɨɛɧɚɹ ɫ ɭɦɵɜɚɥɶɧɢɤɨɦ, ɧɚ 6 ɱɟɥ., 
ɡɞɚɧɢɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ «ɍɧɢɜɟɪɫɚɥ», ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 




5. Ⱦɭɲɟɜɚɹ – ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɟё ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɨɥɶɡɭɸɬɫɹ 30% ɪɚɛɨɱɢɯ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɤɚɱɟɫɬɜɟ ɦɭɠɫɤɨɣ ɢ ɠɟɧɫɤɨɣ 
ɞɭɲɟɜɨɣ ɜɡɹɬɵ ɞɭɲɟɜɵɟ ɧɚ ɛɚɡɟ ɤɨɧɬɟɣɧɟɪɚ «ɍɧɢɜɟɪɫɚɥ», ɪɚɡɦɟɪɨɦ 
2500ɯ6000, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚ 6 ɢ 3 ɞɭɲɟɜɵɟ ɤɚɛɢɧɤɢ. 
6. ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɨɬɞɵɯɚ, ɨɛɨɝɪɟɜɚ ɪɚɛɨɱɢɯ ɢ 
ɫɭɲɤɢ ɨɞɟɠɞɵ – ɨɛɳɟɟ, ɡɞɚɧɢɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ «ɍɧɢɜɟɪɫɚɥ», 
3000ɯ6000, ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ 15,5 ɦ2. 
7. ɋɬɨɥɨɜɚɹ – ɫɬɨɥɨɜɚɹ-ɪɚɡɞɚɬɨɱɧɚɹ ɧɚ 16 ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ, ɧɚ ɛɚɡɟ 
ɞɜɭɯ ɤɨɧɬɟɣɧɟɪɨɜ «ɍɧɢɜɟɪɫɚɥ», 6000ɯ6000.  
8. Ɍɭɚɥɟɬɵ – ɬɭɚɥɟɬɧɵɟ ɤɚɛɢɧɵ «ɋɬɚɧɞɚɪɬ», 1100ɯ1200ɯ2180, 
ɩɥɨɳɚɞɶ 1,2 ɦ2.  
9. Ɇɟɞɩɭɧɤɬ – ɬɢɩɨɜɨɣ ɞɥɹ ɨɛɴɟɤɬɨɜ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɛɨɱɢɯ ɦɟɧɟɟ 
300-500 ɱɟɥɨɜɟɤ, ɡɞɚɧɢɟ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ «ɍɧɢɜɟɪɫɚɥ», 
3000ɯ6000, ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ 15,5 ɦ2. 
10.  Ȼɭɞɤɚ ɫɬɨɪɨɠɚ – ɩɨɫɬ ɨɯɪɚɧɵ ɧɚ ɛɚɡɟ ɤɨɧɬɟɣɧɟɪɚ «ɍɧɢɜɟɪɫɚɥ», 
2000ɯ2000. 
11. ɍɦɵɜɚɥɶɧɹ – ɜ ɤɚɱɟɫɬɜɟ ɨɬɞɟɥɶɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɫɬɚɜɢɥɚɫɶ, ɬ.ɤ. 
ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɦɵɜɚɥɶɧɢɤɨɜ ɟɫɬɶ ɜ ɝɚɪɞɟɪɨɛɧɵɯ. 
 
4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ 
 
 Ʉɨɥɢɱɟɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɧɚɦ ɢɡɧɚɱɚɥɶɧɨ ɞɚɧɨ ɜ ɲɬɭɤɚɯ, 
ɤɨɥɢɱɟɫɬɜɨ ɤɢɪɩɢɱɚ ɜɵɱɢɫɥɹɟɦ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ 
ɤɢɪɩɢɱɧɨɣ ɤɥɚɞɤɢ ɭɫɬɪɚɢɜɚɟɦɵɯ ɫɬɟɧ  ɫɨɫɬɚɜɥɹɟɬ 68,87 ɦ3, ɚ ɪɚɡɦɟɪɵ ɨɞɧɨɝɨ 
ɤɢɪɩɢɱɚ – 250ɯ120ɯ65 ɦɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨɟ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɛɭɞɟɬ 
ɪɚɜɧɨ N=68,87/(0,25*0,12*0,065)=35318 ɲɬɭɤ (ɥɢɛɨ, ɟɫɥɢ ɫɱɢɬɚɬɶ ɲɜɵ 
ɬɨɥɳɢɧɨɣ 1 ɫɦ, N=68,87/(0.26*0,12*0,075)=29432 ɲɬɭɤɢ). Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ 33 
ɬɵɫ. ɲɬɭɤ, ɬ.ɟ. ɩɪɢɧɢɦɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɫɬɚɧɞɚɪɬɧɨɝɨ 1200ɯ800 ɩɨɞɞɨɧɚ ɜ 275 
ɲɬ, ɩɨɥɭɱɚɟɦ ɪɨɜɧɨ 120 ɩɨɞɞɨɧɨɜ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɹ ɛɭɞɭ ɭɤɚɡɵɜɚɬɶ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɢɪɩɢɱɟ ɢɦɟɧɧɨ ɜ ɩɨɞɞɨɧɚɯ – ɩɨ ɫɜɨɢɦ ɝɚɛɚɪɢɬɚɦ ɨɧɢ ɤɚɤ ɪɚɡ 
ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɪɚɡɦɟɪɚɦɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɢ ɛɨɥɟɟ ɭɞɨɛɧɵ ɜ 
ɤɚɱɟɫɬɜɟ ɟɞɢɧɢɰ ɯɪɚɧɟɧɢɹ.  
ɇɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ q ɞɥɹ ɤɢɪɩɢɱɚ – 700-750 ɲɬ. ɧɚ ɦ2, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
2,7 ɩɨɞɞɨɧɚ ɧɚ ɨɞɢɧ ɦ2. 
ɇɨɪɦɚɬɢɜɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ Tɧ ɛɟɪёɦ ɢɡ ɪɚɫɱёɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ, ɩɪɢɧɹɜ 
ɞɨɫɬɚɜɤɭ ɜɫɟɯ ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɛɨɥɟɟ 50 
ɤɦ. ɉɪɢɧɢɦɚɟɦ ɟɝɨ ɪɚɜɧɵɦ 7 ɞɧɹɦ. 







ɫɤɥ  ,             (4.10) 
 
ɝɞɟ Pɨɛɳ – ɷɬɨ ɫɭɦɦɚɪɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɡɚ ɪɚɫɱёɬɧɵɣ ɩɟɪɢɨɞ, T – 




ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɥɭɱɟɧɧɵɣ ɡɚɩɚɫ ɩɪɟɜɵɲɚɟɬ ɫɭɦɦɚɪɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɛɪɚɥɨɫɶ Pɫɤɥ=Pɨɛɳ. 
 






























































































1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 ɉɟɫɨɤ, ɳɟɛɟɧɶ ɦ3 1703 50 34 7 238 3 79 1,2 94,8   Ɉɬɤɪ. 
2 Ʌɟɫɨɦɚɬɟɪɢɚɥɵ ɦ3 56,5 81 0,7 5 3,5 1 3,5 1,2 4,2   Ɉɬɤɪ. 
3 Ɋɭɥɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 
1 
ɪ-ɧ 221,4 45 5 5 25 20 1,3 1,2   1,6 ɇɚɜɟɫ 
4 Ⱥɪɦɚɬɭɪɚ ɬ 100 86 1,1 10 11 1,2 9,2 1,2   11 ɇɚɜɟɫ 
5 ɉɟɧɨɩɨɥɢɫɬɟɪɨɥ ɦ3 2144 52 41 4 164 1 164 1,5  246  Ɂɚɤɪ. 





38,1 7 5 4 20 2,5 8 1,2 9,6   Ɉɬɤɪ. 
8 Ƚɚɡɨɡɨɥɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɦ3 166,1 7 24 4 96 0,7 137 1,2 164   Ɉɬɤɪ. 
9 Ɉɛɨɢ 1 ɪ-ɧ 195 7 28 5 140 20 7 1,2  8,4  Ɂɚɤɪ. 
10 Ʌɟɧɨɥɢɭɦ 1 ɪ-ɧ 26,5 4 6,6 3 19,8 20 1 1,2  1,2  Ɂɚɤɪ. 
11 Ɉɤɨɧɧɵɟ, ɞɜɟɪɧɵɟ ɛɥɨɤɢ ɦ2 438 40 11 3 33 0,9 36,7 1,2  44  ɇɚɜɟɫ 
12 ɉɥɢɬɤɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɦ2 1309 23 57 5 285 8,6 33 1,2  39  Ɂɚɤɪ. 
13 Ʌɚɦɢɧɚɬ ɦ2 203 3 68 3 204 8,6 24 1,2  29  Ɂɚɤɪ. 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
18 Ʉɨɥɨɧɧɵ ɬ 5,34 4 1,6 3 4,8 3,3 1,5 1,2 1,8   Ɉɬɤɪ. 
19 ɉɨɞɫɬɪɨɩɢɥɶɧɵɟ ɛɚɥɤɢ ɬ 3,46 13 0,3 5 1,5 3,3 0,5 1,2 0,6   Ɉɬɤɪ. 
20 Ɏɟɪɦɵ ɬ 21,44 13 1,6 5 8 3,3 2,5 1,2 3   Ɉɬɤɪ. 
21 Ʉɨɥɨɧɧɵ ɮɚɯɜɟɪɤɚ ɬ 2,4 2 1,2 2 2,4 3,3 0,7 1,2 0,84   Ɉɬɤɪ. 
22 Ʌɟɫɬɧɢɰɵ ɬ 1,4 2 1,0 1 1 3,3 0,3 1,2 0,4   Ɉɬɤɪ. 
23 Ɋɢɝɟɥɢ ɜɨɪɨɬ ɢ ɜɢɬɪɚɠɟɣ ɬ 5,9 9 7 5 35 3,3 10,5 1,2 12,6   Ɉɬɤɪ. 
24 ȼɢɬɪɚɠɢ ɦ2 718 40 18 5 90 3,3 27 1,2 32,4   Ɉɬɤɪ. 
25 Ɂɥɚɬɩɚɧɟɥɢ ɦ2 200 9 22 5 110 3,3 33 1,2 40   Ɉɬɤɪ. 
26 ɉɪɨɮɧɚɫɬɢɥ ɦ2 1130 13 87 5 435 3,3 132 1,2 158   Ɉɬɤɪ. 
 
ȼɢɞɧɨ, ɱɬɨ ɞɥɹ ɱɚɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɮɚɤɬɢɱɟɫɤɢ ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ 
ɫɤɥɚɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɧɨɪɦɚɦ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɨɜ. ɗɬɨ ɫɜɹɡɚɧɨ 
ɫ ɬɟɦ, ɱɬɨ ɬɚɤɨɣ ɡɚɩɚɫ ɩɪɟɜɵɲɚɟɬ ɜɫɸ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɞɚɧɧɨɦ ɫɬɪɨɣɦɚɬɟɪɢɚɥɟ 
ɡɚ ɜɫё ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
ɂɬɨɝɨ, ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ ɫɨɫɬɚɜɢɬ 320 ɦ2. Ɋɚɫɩɨɥɚɝɚɟɦ 
ɟɝɨ, ɜ ɜɢɞɟ ɩɥɨɳɚɞɤɢ ɪɚɡɦɟɪɨɦ 20ɯ16 ɦ, ɜɞɨɥɶ ɞɨɪɨɝɢ, ɩɪɨɯɨɞɹɳɟɣ ɜɞɨɥɶ 
ɸɠɧɨɣ ɝɪɚɧɢɰɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɜ ɡɨɧɟ ɞɨɫɬɭɩɧɨɫɬɢ ɤɪɚɧɚ ɩɪɢ ɟɝɨ 




Ʉɪɵɬɵɣ ɫɤɥɚɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɤɨɧɧɵɯ 
ɩɟɪɟɩɥёɬɨɜ, ɞɜɟɪɟɣ, ɜɨɪɨɬ, ɚ ɬɚɤ ɠɟ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɜɟɫɧɨɝɨ 
ɩɨɬɨɥɤɚ. ɇɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɞɥɹ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 2,5 ɬ. 
ɧɚ 1 ɦ2, ɞɥɹ ɜɫɟɝɨ ɨɫɬɚɥɶɧɨɝɨ – 45 ɦ2 ɧɚ 1 ɦ2 ɫɤɥɚɞɚ. ɉɪɢ ɫɭɦɦɚɪɧɨɦ ɜɟɫɟ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɬɨɥɤɚ ɧɟ ɛɨɥɟɟ 59 ɬ, ɢ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ ɨɤɨɧ, ɞɜɟɪɟɣ ɢ 
ɜɨɪɨɬ, ɪɚɜɧɨɣ 563,4 ɦ2, ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɡɚɤɪɵɬɨɝɨ ɫɤɥɚɞɚ ɫɨɫɬɚɜɥɹɟɬ 
17,8 ɦ2, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɥɚɞ ɧɚ ɛɚɡɟ ɨɞɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɬɢɩɚ 
«ɍɧɢɜɟɪɫɚɥ», ɩɥɨɳɚɞɶɸ 18 ɦ2. 
 
4.7  Ɋɚɫɱёɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
 Ɉɫɜɟɳɟɧɢɟ:  
Ɋɚɡɦɟɪɵ ɫɬɪɨɣɩɥɨɳɚɞɤɢ 150ɯ120 ɦ, ɟё ɩɥɨɳɚɞɶ S = 17117 ɦ2 (ɨɞɢɧ 
ɭɝɨɥ ɫɪɟɡɚɧ ɩɚɪɚɥɥɟɥɶɧɨ ɞɨɪɨɝɟ). 
Ɍ.ɤ. ɲɢɪɢɧɚ ɩɥɨɳɚɞɤɢ 150ɦ., ɬɨ ɞɥɹ ɟɟ ɨɫɜɟɳɟɧɢɹ ɦɵ ɢɫɩɨɥɶɡɭɟɦ 
ɩɪɨɠɟɤɬɨɪɵ ɦɚɪɤɢ ɉɁɋ ɫ ɦɨɳɧɨɫɬɶɸ ɥɚɦɩɵ ɧɚɤɚɥɢɜɚɧɢɹ  
Ɋɥ. > 1.5ɤȼɬ. ɉɪɢɧɢɦɚɟɦ ɩɪɨɠɟɤɬɨɪɵ ɉɁɋ-45 ɫ Ɋɥ. = 1500ȼɬ. 
Ɍɪɟɛɨɜɚɧɢɟ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɫɜɟɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɪɨɠɟɤɬɨɪɨɜ ɧɚ ɜɵɫɨɬɟ 25ɦ. ɂɫɩɨɥɶɡɭɟɦ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɟ ɨɩɨɪɵ ɜɵɫɨɬɨɣ 30ɦ. ɬɢɩɚ ɉɈɌɆ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɩɪɨɠɟɤɬɨɪɚɦɢ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 30 ɞɨ 300ɦ. ɢ ɞɨɥɠɧɨ ɛɵɬɶ 
ɛɨɥɶɲɟ ɱɟɬɵɪɟɯɤɪɚɬɧɨɣ ɜɵɫɨɬɵ ɢɯ ɭɫɬɚɧɨɜɤɢ. ɋɜɟɬɨɜɨɣ ɩɨɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɪɢɟɧɬɢɪɨɜɚɧ ɜ ɧɟɫɤɨɥɶɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɜ ɬɪɟɯ). 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ: 
    n = (P*E*S)/Pɥ.,        (4.11) 
ɝɞɟ n – ɱɢɫɥɨ ɥɚɦɩ; 
Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɠɟɤɬɨɪɨɜ; 
ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ (ȿ = 2ɥɤ); 
S – ɩɥɨɳɚɞɶ ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ; 
Ɋɥ. – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ. 
   n = (0.3*2*17117)/1500 = 6,8 
ɩɪɢɧɢɦɚɟɦ 7 ɩɪɨɠɟɤɬɨɪɨɜ, ɞɥɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɫɜɟɳɟɧɢɹ – ɧɚ 7 
ɨɩɨɪɚɯ ɩɨ 1 ɥɚɦɩɟ ɧɚ ɤɚɠɞɨɣ. Ɉɩɨɪɵ ɨɛɹɡɚɬɟɥɶɧɨ ɧɭɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ 
ɜɴɟɡɞɚɯ, ɭ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɨɪɨɞɤɚ, ɜɞɨɥɶ ɞɨɪɨɝ ɢ ɡɚɛɨɪɚ, ɭ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ. 
Ɍ.ɤ. ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 2 ɫɦɟɧɵ, ɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɨɫɜɟɳɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɫɤɥɚɞɨɜ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɫɟɬɢ ɩɪɢɧɢɦɚɥɨɫɶ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɬɟɣ ɷɥɟɤɬɪɨɥɢɧɢɣ: 
ɞɨ ɩɨɥɨɬɧɚ ɚɜɬɨɞɨɪɨɝɢ – 7ɦ.; 
ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫɨ ɫɥɚɛɨɬɨɱɧɵɦɢ ɥɢɧɢɹɦɢ – 1.2-1.5ɦ. 
Ɋɚɫɱɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 
























ɝɞɟ ϕ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɫɟɬɢ (ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɞɢɚɦɟɬɪɚ ɫɟɱɟɧɢɹ), ϕ = 1.05-1.1; 
ɤ1, ɤ2, ɤ3, ɤ4, ɤ5 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɱɢɫɥɚ 
ɩɨɬɪɟɛɢɬɟɥɟɣ; 
cosϕ1, cosϕ2, cosϕ3, cosϕ4, cosϕ5 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɨɳɧɨɫɬɢ, ɡɚɜɢɫɹɳɢɟ 
ɨɬ ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
Ɋɫ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
Ɋɬ  – ɦɨɳɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤȼɬ; 
Ɋɨɜ – ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
Ɋɨɧ – ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤȼɬ; 
Ɋɫɜ. – ɦɨɳɧɨɫɬɶ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤȼɬ; 
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɨ ɜɢɞɚɦ ɩɨɬɪɟɛɥɟɧɢɹ. 
ɋɢɥɨɜɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ: 
Ɇɚɲɢɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ, ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɢ ɩɨɞɚɱɢ ɦɚɫɬɢɤ ɧɚ ɤɪɨɜɥɸ, Ɋ 
= 200ɤȼɬ; 
ɪɚɡɥɢɱɧɵɟ ɦɟɥɤɢɟ ɦɟɯɚɧɢɡɦɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ, Ɋ = 5.5ɤȼɬ. 
ɂɬɨɝɨ Ɋc.= 205.5ɤȼɬ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɬɪɟɛɢɬɟɥɢ: 
ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɋɈ-7Ⱥ, Ɋɬ = 15ɤȼɬ. 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ (ɨɫɜɟɳɟɧɢɟ ɤɨɧɬɨɪ, ɦɚɫɬɟɪɫɤɢɯ, ɛɵɬɨɜɨɤ, 
ɫɤɥɚɞɨɜ, ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ – ɫɬɪɨɹɳɟɝɨɫɹ ɨɛɴɟɤɬɚ): 
Ɋ = S*ɪ, ɝɞɟ S – ɨɫɜɟɳɚɟɦɚɹ ɩɥɨɳɚɞɶ; 
p – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɦɨɳɧɨɫɬɢ, ȼɬ/ɦ2. 
Ɋɨɜ = 1720*15 = 8670ȼɬ =25,8ɤȼɬ. 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ: 
ɨɫɜɟɳɟɧɢɟ ɫɬɪɨɣɩɥɨɳɚɞɤɢ 
Ɋ = 1,5*7 = 10,5 ɤȼɬ; 
ɋɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ 
ɌȾ-300, Ɋ = 45ɤȼɬ; 
Ɋɫɜ = 2*45 = 90ɤȼɬ. 














ɉɨɞɛɨɪ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ 2-ɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɦɚɪɤɢ 2ɄɌɉ-160, 
ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ 160 + 160 = 320 ɤȼȺ, ɜ ɤɨɧɬɟɣɧɟɪɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 
Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨɞɛɨɪ ɞɢɚɦɟɬɪɚ ɜɪɟɦɟɧɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ. 
Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ: 
  Qɨɛɳ. = Qɩɪ. + Qɯ.ɛ. + Qɩɨɠ.,        (4.13) 
 ɝɞɟ  Qɩɪ. = ɤɧ.ɪ.*(qɩ*nɩ*ɤɱ)/(3600*t)  - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɝɞɟ 
ɤɧ.ɪ. – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɭɱɬɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ,  




qɩ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
nɩ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɦɚɤɫɢɦɚɥɶɧɨ 
ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 
ɤɱ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
t – ɱɚɫɨɜ ɜ ɫɦɟɧɭ. 
 
Ɍɚɛɥɢɰɚ 4.5. Ɋɚɫɱɟɬ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 





1 2 3 4 5 6 
1. ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ (10 
ɞɧɟɣ ɜ 2 ɫɦɟɧɵ) ɦ3 4,95 4,95*250 = 1237 1.5 8 
2. ɉɨɥɢɜɤɚ ɛɟɬɨɧɚ ɢ ɨɩɚɥɭɛɤɢ (ɛɟɪɟɦ 
ɩɟɪɜɵɟ 5 ɞɧɟɣ) ɦ3 49,5 49,5*300 = 12370 1.5 8 
3. Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɋɈ-7Ⱥ ɤȼɬ 15 15*40 = 600 1.5 8 
4. Ɂɚɩɪɚɜɤɚ ɢ ɨɬɦɵɜɤɚ ɝɪɭɡɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɩɪɢɰɟɩɨɜ ɦɚɲ 6 6*200 = 1200 1.5 8 
5. Ɂɚɩɪɚɜɤɚ ɢ ɨɬɦɵɜɤɚ ɤɪɚɧɚ ɦɚɲ 1 1*200 = 200 1.5 8 
 
 
Qɩɪ. = [1.2* (1237 + 12370 + 600 + 1200 + 200)*1,5]/(3600*8) = 0.98 ɥ/ɫ 
 
Qɯ.ɛ. = (Nɪ/3600)* (qɯ*ɤɱ1/8 + qɞ*nɞ) –ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ 
ɛɵɬɨɜɵɟ ɧɭɠɞɵ,  
ɝɞɟ  Nɪ – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɜ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 
Qɯ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ, ɥ/ɱɟɥ; 
Qɞ – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɞɭɲɟ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ɥ/ɱɟɥ; 
ɤɱ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
nɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ = 0,4; 
Qɯ.ɛ. = (18/3600)*(25*2/8 + 30*0.4) = 0.09 ɥ/ɫ. 
Qɩɨɠ. = 10ɥ/ɫ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɨɛɴɟɤɬɨɜ ɩɥɨɳɚɞɶɸ ɦɟɧɟɟ 10 Ƚɚ. 
 
ɂɬɚɤ, ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɚɜɟɧ: 
   Qɨɛɳ. = 0.98 + 0.09 + 10 = 11,07ɥ/ɫ. 



















Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ. ɉɪɢɧɢɦɚɟɦ 
ɞɢɚɦɟɬɪ ɜɪɟɦɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ D = 110ɦɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 
4.8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
1. ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ – 12540,8 ɦ3; 
2. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɋɆɊ  – 2791 ɱɟɥ.-ɞɧ; 
3. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɋɆɊ ɧɚ ɟɞɢɧɢɰɭ ɤɨɧɟɱɧɨɣ ɩɪɨɞɭɤɰɢɢ  – 0,223 ɱɟɥ.-
ɞɧ./ɦ3; 
4. ɋɪɟɞɧɹɹ ɜɵɪɚɛɨɬɤɚ ɋɆɊ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɞɟɧɶ  – 22689,67 
ɪ/ɱɟɥ.-ɞɧ.; 
5. ɇɨɪɦɚɬɢɜɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  – 8 ɦɟɫ.; 
6. ɉɥɚɧɢɪɭɟɦɚɹ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ   
– 220 ɞɧ. (7,2 ɦɟɫ.). 
 
4.9 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ 
 
4.9.1  Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 
ɡɞɚɧɢɹ ɫɤɥɚɞɚ ɤɪɚɧɨɦ LiebherrLTɆ-1130, ɤɨɦɩɥɟɤɬɨɦ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɬɚɤɟɥɚɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɩɨɫɥɭɠɢɥɢ ɱɟɪɬɟɠɢ ɢ 
ɪɚɫɱɟɬɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɪɚɛɨɬ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɨɦɩɨɧɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 
ɡɞɚɧɢɹ: 
- ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ - 18ɯ60 ɦ; 
- ɜɵɫɨɬɚ ɡɞɚɧɢɹ – 10,95 ɦ; 
- ɱɢɫɥɨ ɷɬɚɠɟɣ - 1; 
- ɲɚɝ ɤɨɥɨɧɧ – 6 ɦ; 
- ɱɢɫɥɨ ɲɚɝɨɜ ɤɨɥɨɧɧ – 10; 
- ɩɪɨɥɟɬ – 18 ɦ; 
- ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ – 1. 
Ɉɛɳɢɣ ɦɟɬɨɞ ɜɨɡɜɟɞɟɧɢɹ – ɤɪɚɧɨɜɵɣ ɧɚɪɚɳɢɜɚɧɢɟɦ, ɫɬɟɩɟɧɶ 
ɭɤɪɭɩɧɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ – ɦɟɥɤɨɷɥɟɦɟɧɬɧɵɣ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɩɪɢёɦ – 
ɦɨɧɬɚɠ ɫ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ – ɩɨɬɨɱɧɚɹ. 
ȼ ɤɚɪɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɦɨɧɬɚɠɚ ɫɥɟɞɭɸɳɢɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ:   
 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯɲɬɵɪɟɜɨɝɨ ɛɚɥɚɧɫɢɪɧɨɝɨ 




 Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɛɚɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɚɧɨɦ 
LiebherrLTɆ-1130 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɚɜɟɪɫɵ. 
 Ɇɨɧɬɚɠ ɩɥɢɬ ɩɨɤɪɵɬɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɚɧɨɦ LiebherrLTɆ-
1130 ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɟɬɵɪёɯɜɟɬɜɟɜɨɝɨ ɫɬɪɨɩɚ. 
 
4.9.2  Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
- ɩɪɨɤɥɚɞɤɚ ɚɜɬɨɞɨɪɨɝ ɞɥɹ ɞɨɫɬɚɜɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 
ɫɬɪɨɣɩɥɨɳɚɞɤɭ ɢ ɞɥɹ ɩɨɞɚɱɢ ɷɥɟɦɟɧɬɨɜ ɫɨ ɫɤɥɚɞɨɜ ɤ ɦɟɫɬɚɦ ɢɯ ɭɫɬɚɧɨɜɤɢ; 
- ɩɥɚɧɢɪɨɜɤɚ ɢ ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɪɚɡɝɪɭɡɨɱɧɵɯ, ɫɤɥɚɞɫɤɢɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɩɥɨɳɚɞɨɤ; 
- ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɝɪɭɡɨɱɧɵɯ ɢ ɫɤɥɚɞɫɤɢɯ ɩɥɨɳɚɞɨɤ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (ɩɢɪɚɦɢɞɚɦɢ, ɤɚɫɫɟɬɚɦɢ, ɫɬɟɥɥɚɠɚɦɢ, 
ɧɚɫɬɢɥɚɦɢ ɢ ɞɪ.), ɚ ɬɚɤɠɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɚɲɢɧɚɦɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ 
ɞɥɹ ɪɚɡɝɪɭɡɤɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɦɨɧɬɚɠ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɢ ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ ɢɯ 
ɦɨɧɬɚɠɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ; 
- ɭɫɬɚɧɨɜɤɚ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɢ ɞɪɭɝɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɫɩɵɬɚɧɢɟ ɟɝɨ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɜ ɨɪɝɚɧɚɯ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ; 
- ɞɨɫɬɚɜɤɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɦɨɧɬɚɠɧɨɣ ɨɫɧɚɫɬɤɢ, ɢɧɜɟɧɬɚɪɧɵɯ 
ɩɨɞɦɨɫɬɟɣ, ɥɟɫɬɧɢɰ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 
- ɩɨɞɜɟɞɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɤ ɜɪɟɦɟɧɧɵɦ ɡɞɚɧɢɹɦ ɢ 
ɩɥɨɳɚɞɤɚɦ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ 
ɚɞɦɢɧɢɫɬɪɚ-ɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢ ɤɭɥɶɬɭɪɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫ 
ɡɚɤɪɵɬɵɦɢ ɫɤɥɚɞɫɤɢɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɦɚɫɬɟɪɫɤɢɯ ɞɥɹ ɪɟɦɨɧɬɚ, ɡɚɬɨɱɤɢ 
ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɞɪ. ɪɚɛɨɬ; 
-  ɜɵɩɨɥɧɟɧɢɟ ɢ ɫɞɚɱɚ ɩɨ ɚɤɬɭ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ. 
ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɞɟɥɢɹ ɞɨɫɬɚɜɥɹɸɬɫɹ ɢ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ 
ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɚɯ. ɉɥɨɳɚɞɤɢ ɩɨɞ ɲɬɚɛɟɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɪɚɜɧɢɜɚɸɬ, ɝɪɭɧɬ ɭɩɥɨɬɧɹɸɬ, ɱɬɨɛɵ ɩɨɞɤɥɚɞɤɢ ɧɟ ɩɪɨɫɟɞɚɥɢ. Ɂɨɧɵ 
ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɨɬɞɟɥɹɸɬ ɨɞɧɭ ɨɬ ɞɪɭɝɨɣ ɫɤɜɨɡɧɵɦɢ 
ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ 1 ɦ. ȼ ɤɚɠɞɨɣ ɡɨɧɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɢɡɞɟɥɢɹ ɭɤɥɚɞɵɜɚɸɬ 
ɜ ɲɬɚɛɟɥɹ ɦɚɪɤɨɣ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɯɨɞɚ. ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ 





 Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɭɤɥɚɞɤɢ ɤɨɥɨɧɧ ɜ ɲɬɚɛɟɥɹ: 
1 – ɨɩɨɪɧɵɣ ɛɪɭɫ (ɫɟɱɟɧɢɟ 150×150 ɦɦ); 2 – ɩɪɨɤɥɚɞɤɚ (ɫɟɱɟɧɢɟ 100×100 ɦɦ). 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ:   
ɤɨɥɨɧɧɵ ɭɤɥɚɞɵɜɚɸɬ ɜ ɲɬɚɛɟɥɹ ɜ 3-4 ɪɹɞɚ; 
ɨɩɨɪɧɵɟ ɛɪɭɫɵ ɩɨɞɤɥɚɞɵɜɚɸɬ ɫ 2-ɯ ɫɬɨɪɨɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1/6 ɞɥɢɧɵ 
ɤɨɥɨɧɧɵ; 
ɩɪɨɤɥɚɞɤɢ ɜɵɫɬɪɚɢɜɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10-15 ɫɦ ɡɚ ɝɚɛɚɪɢɬɵ ɢɡɞɟɥɢɹ; 
ɜɫɟ ɩɪɨɤɥɚɞɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɫɬɪɨɝɨ ɩɨ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɢ. 
 
- ɨɩɨɪɧɵɟ ɛɪɭɫɵ ɭɤɥɚɞɵɜɚɸɬ ɫ 2-ɯ ɫɬɨɪɨɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 40 ɫɦ; 
- ɩɪɨɤɥɚɞɤɢ ɜɵɫɬɪɚɢɜɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10-15 ɫɦ ɡɚ ɝɚɛɚɪɢɬɵ ɢɡɞɟɥɢɹ; 
- ɜɫɟ ɩɪɨɤɥɚɞɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɫɬɪɨɝɨ ɩɨ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɢ; 
- ɩɪɨɱɧɨɫɬɶ ɭɩɥɨɬɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɧɟ ɦɟɧɟɟ 10 ɤɝ/ɫɦ2. 
 Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɧɚɱɢɧɚɸɬɫɹ, ɤɨɝɞɚ: 
 - ɩɪɨɥɨɠɟɧɵ ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ; 
 - ɭɫɬɚɧɨɜɥɟɧɵ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɮɭɧɞɚɦɟɧɬɵ; 
 - ɨɫɦɨɬɪɟɧɵ, ɧɚɥɚɠɟɧɵ ɢ ɩɪɢɧɹɬɵ ɦɟɯɚɧɢɡɦɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ; 
 - ɨɮɨɪɦɥɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɫɤɪɵɬɵɟ ɪɚɛɨɬɵ; 
 - ɜɵɩɨɥɧɟɧɚ ɜ ɡɨɧɚɯ ɦɨɧɬɚɠɚ  ɩɥɚɧɢɪɨɜɤɚ  ɝɪɭɧɬɚ,  ɨɪɝɚɧɢɡɨɜɚɧ 
ɜɨɞɨɨɬɜɨɞ  ɢ ɫɦɨɧɬɢɪɨɜɚɧɨ ɨɫɧɨɜɚɧɢɟ ɢɡ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ; 
 - ɡɚɜɟɡɟɧɵ ɢ ɪɚɡɥɨɠɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ  ɫɯɟɦɚɦɢ  
ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 
 Ɇɨɧɬɚɠ  ɧɚɞɡɟɦɧɨɣ  ɱɚɫɬɢ  ɡɞɚɧɢɹ  ɧɚɱɢɧɚɟɬɫɹ  ɫ  ɭɫɬɪɨɣɫɬɜɚ  ɤɨɥɨɧɧ  
ɢ ɮɚɯɜɟɪɤɨɜ.  Ɇɨɧɬɚɠ  ɤɨɥɨɧɧ   ɢ   ɮɚɯɜɟɪɤɨɜ    ɜɤɥɸɱɚɟɬ   ɩɪɢɟɦɤɭ 
ɮɭɧɞɚɦɟɧɬɨɜ ɫ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɨɣ ɩɨɥɨɠɟɧɢɹ ɢɯ ɨɫɟɣ ɢ ɜɵɫɨɬɧɵɯ 
ɨɬɦɟɬɨɤ. ɉɪɢ ɷɬɨɦ ɩɪɨɜɟɪɹɸɬ ɢɯ  ɪɚɡɦɟɪɵ,  ɩɨɥɨɠɟɧɢɟ  ɡɚɤɥɚɞɧɵɯ  ɞɟɬɚɥɟɣ.  
Ʉɨɥɨɧɧɵ ɢ ɮɚɯɜɟɪɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɤɥɚɞɵɜɚɸɬ ɭ  ɦɟɫɬ  ɦɨɧɬɚɠɚ.  
Ɇɨɧɬɚɠ  ɤɨɥɨɧɧ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɩɨɜɨɪɨɬɚ: ɤɨɥɨɧɧɵ  ɭɤɥɚɞɵɜɚɸɬ 
ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɤ ɮɭɧɞɚɦɟɧɬɭ, ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɬɨɱɤɚ ɫɬɪɨɩɨɜɤɢ  
ɤɨɥɨɧɧɵ ɢ ɮɭɧɞɚɦɟɧɬ ɧɚɯɨɞɢɥɢɫɶ  ɧɚ  ɨɞɧɨɦ  ɪɚɞɢɭɫɟ  ɫɬɪɟɥɵ  ɩɨɜɨɪɨɬɚ  
ɤɪɚɧɚ.  Ɇɨɧɬɚɠ ɩɪɨɢɡɜɨɞɢɬɫɹ  ɩɨɜɨɪɨɬɨɦ  ɫɬɪɟɥɵ  ɤɪɚɧɚ  ɨɬ  ɬɨɱɤɢ   
ɫɬɪɨɩɨɜɤɢ   ɤɨɥɨɧɧɵ   ɞɨ ɮɭɧɞɚɦɟɧɬɚ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɞɴɟɦɨɦ ɤɪɸɤɚ. 
ɉɪɢ ɷɬɨɦ  ɜɟɪɯɧɹɹ  ɱɚɫɬɶ  ɤɨɥɨɧɧɵ ɩɨɞɧɢɦɚɟɬɫɹ, ɩɨɤɚ  ɤɨɥɨɧɧɚ  ɧɟ  




ɤɨɥɨɧɧɵ  ɡɚɜɨɞɹɬ  ɜ  ɫɬɚɤɚɧ  ɮɭɧɞɚɦɟɧɬɚ.  Ɇɨɧɬɚɠ ɮɚɯɜɟɪɤɨɜ  ɩɪɨɢɡɜɨɞɹɬ  
ɫɩɨɫɨɛɨɦ  ɫɤɨɥɶɠɟɧɢɹ:  ɮɚɯɜɟɪɤɢ  ɭɤɥɚɞɵɜɚɸɬ   ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ ɤ 
ɮɭɧɞɚɦɟɧɬɭ, ɚ ɧɢɠɧɟɣ — ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɤɪɚɧɭ. Ɏɚɯɜɟɪɤ  ɰɟɩɥɹɸɬ  ɡɚ 
ɤɪɸɤ ɤɪɚɧɚ, ɢ ɩɪɢ ɩɨɞɴɟɦɟ ɤɪɸɤɚ ɧɢɠɧɢɣ ɤɨɧɟɰ ɮɚɯɜɟɪɤɚ ɫɤɨɥɶɡɢɬ ɩɨ  ɡɟɦɥɟ  
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɮɭɧɞɚɦɟɧɬɭ. ɉɨɫɥɟ ɩɨɞɴɟɦɚ ɤɪɸɤɚ  ɧɚ  ɬɪɟɛɭɟɦɭɸ  ɜɵɫɨɬɭ  
ɧɢɠɧɸɸ ɱɚɫɬɶ ɮɚɯɜɟɪɤɚ ɡɚɜɨɞɹɬ ɜ ɫɬɚɤɚɧ ɮɭɧɞɚɦɟɧɬɚ. Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ ɤɨɥɨɧɧ   
ɢɫɩɨɥɶɡɭɸɬ   ɞɜɭɯɲɬɵɪɟɜɨɣ ɛɚɥɚɧɫɢɪɧɵɣ ɡɚɯɜɚɬ. 
ɉɨɞɧɹɬɵɟ ɤɨɥɨɧɧɵ ɨɩɭɫɤɚɸɬ ɜ ɫɬɚɤɚɧ ɮɭɧɞɚɦɟɧɬɚ, ɫɨɜɦɟɳɚɹ ɨɫɟɜɵɟ 
ɪɢɫɤɢ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ  ɫ  ɨɫɟɜɵɦɢ  ɪɢɫɤɚɦɢ  ɧɚ  ɮɭɧɞɚɦɟɧɬɟ.  Ɂɚɬɟɦ  
ɩɪɨɜɟɪɹɸɬ ɜɟɪɬɢɤɚɥɶɧɨɫɬɶ ɤɨɥɨɧɧ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɬɟɨɞɨɥɢɬɨɜ. 
   Ⱦɥɹ ɜɵɜɟɪɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧ  ɢɫɩɨɥɶɡɭɸɬɫɹ  
ɤɨɧɞɭɤɬɨɪɵ.   ɋɬɵɤɢ   ɤɨɥɨɧɧ   ɫ   ɮɭɧɞɚɦɟɧɬɚɦɢ ɡɚɦɨɧɨɥɢɱɢɜɚɸɬ ɜɫɥɟɞ ɡɚ 
ɭɫɬɚɧɨɜɤɨɣ, ɜɵɜɟɪɤɨɣ  ɢ  ɜɪɟɦɟɧɧɵɦ  ɤɪɟɩɥɟɧɢɟɦ  ɪɹɞɚ ɤɨɥɨɧɧ. Ⱦɥɹ 
ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ  ɢɫɩɨɥɶɡɭɸɬ  ɛɟɬɨɧɧɭɸ  ɫɦɟɫɶ  ɫ  ɡɚɩɨɥɧɢɬɟɥɟɦ  ɫ 
ɤɪɭɩɧɨɫɬɶɸ ɱɚɫɬɢɰ 5…20 ɦɦ.  Ȼɟɬɨɧɧɭɸ  ɫɦɟɫɶ  ɭɩɥɨɬɧɹɸɬ  ɨɛɵɱɧɵɦɢ  
ɝɥɭɛɢɧɧɵɦɢ ɜɢɛɪɚɬɨɪɚɦɢ ɫ ɧɚɞɟɜɚɟɦɵɦɢ ɧɚ ɧɢɯ ɧɚɤɨɧɟɱɧɢɤɚɦɢ. 
ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ ɤɨɥɨɧɧ ɩɪɨɜɟɪɹɸɬ ɩɪɢ ɩɨɦɨɳɢ 2-ɯ ɬɟɨɞɨɥɢɬɨɜ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɩɨ ɰɢɮɪɨɜɨɣ ɢ ɛɭɤɜɟɧɧɨɣ ɨɫɹɦ 
ɡɞɚɧɢɹ. ȼɧɚɱɚɥɟ ɬɟɨɞɨɥɢɬɵ ɧɚɜɨɞɹɬ ɧɚ ɧɢɠɧɢɟ ɪɢɫɤɢ ɤɨɥɨɧɧɵ, ɩɨɫɥɟ ɱɟɝɨ 
ɩɥɚɜɧɨ ɩɨɞɧɢɦɚɸɬ ɬɪɭɛɭ ɬɟɨɞɨɥɢɬɚ ɞɨ ɪɢɫɤɢ, ɨɬɦɟɱɟɧɧɨɣ ɜɜɟɪɯɭ ɤɨɥɨɧɧɵ. 
ɋɨɜɩɚɞɟɧɢɟ ɤɪɟɫɬɚ ɧɢɬɟɣ ɫ ɜɟɪɯɧɟɣ ɪɢɫɤɨɣ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɨɥɨɧɧɚ 
ɭɫɬɚɧɨɜɥɟɧɚ ɜɟɪɬɢɤɚɥɶɧɨ. Ɍɟɨɞɨɥɢɬɵ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ, 




Ɋɢɫɭɧɨɤ 4.4 ɋɯɟɦɚ ɜɵɜɟɪɤɢ ɤɨɥɨɧɧɵ: 





ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɢ ɮɚɯɜɟɪɤɨɜ ɢ ɡɚɞɟɥɤɢ ɢɯ ɫɬɵɤɨɜ ɫ 
ɮɭɧɞɚɦɟɧɬɚɦɢ ɧɚ ɤɚɠɞɨɣ ɡɚɯɜɚɬɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ ɩɚɡɭɯ 
ɛɭɥɶɞɨɡɟɪɨɦ. 
  Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ II  ɩɨɬɨɤɚ ɧɚɱɢɧɚɸɬ  ɩɨɫɥɟ  ɧɚɛɨɪɚ  ɛɟɬɨɧɨɦ  
ɫɬɵɤɚ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɱɧɨɫɬɢ. Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɛɚɥɨɤ ɩɪɨɢɡɜɨɞɹɬ ɫ 
ɩɪɢɨɛɴɟɤɬɧɵɯ ɫɤɥɚɞɨɜ. ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɛɚɥɤɭ ɨɛɭɫɬɪɨɢɬɶ ɥɸɥɶɤɚɦɢ, 
ɥɟɫɬɧɢɰɚɦɢ,  ɡɚɤɪɟɩɢɬɶ  ɪɚɫɩɨɪɤɚɦɢ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɡɚɤɪɟɩɢɬɶ ɫɬɪɚɯɨɜɨɱɧɵɣ ɤɚɧɚɬ,  ɪɚɫɱɚɥɤɢ  ɢ ɨɬɬɹɠɤɢ. ɉɟɧɶɤɨɜɵɟ ɤɚɧɚɬɵ ɢ 
ɨɬɬɹɠɤɢ ɩɪɢɜɹɡɚɬɶ ɨɤɨɥɨ ɬɨɪɰɨɜ  ɛɚɥɤɢ.  Ɋɚɫɱɚɥɤɢ ɡɚɤɪɟɩɢɬɶ ɜɢɧɬɨɜɵɦɢ 
ɡɚɠɢɦɚɦɢ  ɜ  ɤɨɧɶɤɨɜɨɦ  ɭɡɥɟ  ɛɚɥɤɢ.  Ʉɨ  ɜɬɨɪɨɦɭ  ɤɨɧɰɭ ɪɚɫɩɨɪɤɢ ɩɪɢɜɹɡɚɬɶ  
ɤɚɧɚɬ-ɨɬɬɹɠɤɭ  ɞɥɹ  ɩɨɞɴɟɦɚ  ɪɚɫɩɨɪɤɢ.  Ʉɪɨɦɟ ɬɨɝɨ,  ɩɟɪɜɭɸ ɛɚɥɤɭ ɬɪɟɛɭɟɬɫɹ 
ɪɚɫɤɪɟɩɢɬɶ ɪɚɫɱɚɥɤɚɦɢ. Ɉɞɧɢɦ  ɤɨɧɰɨɦ  ɪɚɫɱɚɥɤɭ  ɩɪɢɜɹɡɚɬɶ  ɤ ɜɟɪɯɧɟɦɭ  
ɩɨɹɫɭ ɛɚɥɤɢ,  ɚ  ɞɪɭɝɢɦ  ɤ  ɹɤɨɪɹɦ,  ɜ  ɤɚɱɟɫɬɜɟ  ɤɨɬɨɪɵɯ   ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ (ɮɭɧɞɚɦɟɧɬɵ, ɤɨɥɨɧɧɵ ɢ  
ɬ.ɞ.). 
Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ  ɛɚɥɨɤ  ɩɪɢɦɟɧɢɬɶ  ɬɪɚɜɟɪɫɭ  ɫ  ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ  
ɡɚɯɜɚɬɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɞɢɫɬɚɧɰɢɨɧɧɭɸ ɪɚɫɫɬɪɨɩɨɜɤɭ. ɋɬɪɨɩɭɸɬ 
ɛɚɥɤɭ ɡɚ ɱɟɬɵɪɟ ɦɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɜ ɜɟɪɯɧɟɦ ɩɨɹɫɟ. 
Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɛɚɥɨɤ ɜɵɩɨɥɧɹɟɬ  ɛɪɢɝɚɞɚ  ɢɡ  ɩɹɬɢ  ɱɟɥɨɜɟɤ.  Ʉ 
ɪɚɛɨɬɟ ɩɪɢɜɥɟɤɚɸɬ ɫɜɚɪɳɢɤɚ. ɉɨɞɴɟɦ ɛɚɥɤɢ ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɞɨɥɠɟɧ  
ɧɚɱɢɧɚɬɶ  ɩɨ ɤɨɦɚɧɞɟ  ɛɪɢɝɚɞɢɪɚ.  ɉɪɢ  ɩɨɞɴɟɦɟ  ɞɜɨɟ  ɦɨɧɬɚɠɧɢɤɨɜ   ɫ   
ɩɨɦɨɳɶɸ   ɨɬɬɹɠɟɤ ɭɞɟɪɠɢɜɚɸɬ ɛɚɥɤɭ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ, ɚ  ɞɜɨɟ  ɞɪɭɝɢɯ  
ɧɚɩɪɚɜɥɹɸɬ  ɟɟ  ɧɚ  ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ. ȼ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɚɥɤɭ ɩɪɢ  
ɧɟɨɛɯɨɞɢɦɨɫɬɢ  ɦɨɠɧɨ ɫɦɟɳɚɬɶ ɥɨɦɨɦ ɛɟɡ ɟɟ ɩɨɞɴɟɦɚ. Ⱦɥɹ ɫɦɟɳɟɧɢɹ ɛɚɥɤɢ  
ɜ  ɩɪɨɞɨɥɶɧɨɦ  ɧɚɩɪɚɜɥɟɧɢɢ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɧɹɬɶ. ȼ 
ɩɪɚɜɢɥɶɧɨɫɬɢ  ɭɫɬɚɧɨɜɤɢ  ɛɚɥɤɢ  ɧɚɞɨ ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ ɩɨ ɫɨɜɦɟɳɟɧɢɸ  ɪɢɫɨɤ  
ɧɚ  ɛɚɥɤɟ  ɢ  ɤɨɥɨɧɧɟ.  Ⱦɥɹ  ɜɵɜɟɪɤɢ  ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɛɚɥɤɢ ɧɚ 
ɨɩɨɪɟ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɤɨɧɞɭɤɬɨɪɵ.   
ɋɥɟɞɭɸɳɢɟ ɛɚɥɤɢ  ɜɪɟɦɟɧɧɨ  ɪɚɫɤɪɟɩɢɬɶ  ɬɪɭɛɱɚɬɵɦɢ  ɪɚɫɩɨɪɤɚɦɢ,  ɚ  
ɬɚɤɠɟ   ɫ   ɩɨɦɨɳɶɸ ɩɟɪɟɯɨɞɧɨɝɨ  ɬɪɚɩ-ɤɨɧɞɭɤɬɨɪɚ,  ɨɫɧɚɳɟɧɧɨɝɨ  
ɩɟɪɢɥɶɧɵɦɢ  ɨɝɪɚɠɞɟɧɢɹɦɢ.  Ɍɪɚɩ-ɤɨɧɞɭɤɬɨɪ ɩɨɞɧɢɦɚɸɬ ɜɦɟɫɬɟ ɫ ɛɚɥɤɚɦɢ.  
Ɋɚɫɱɚɥɤɢ  ɢ  ɪɚɫɩɨɪɤɢ  ɫɧɹɬɶ  ɬɨɥɶɤɨ ɩɨɫɥɟ  ɭɫɬɚɧɨɜɤɢ  ɢ  ɩɪɢɜɚɪɤɢ  ɩɥɢɬ  
ɩɨɤɪɵɬɢɹ.  ɉɨɫɥɟ   ɩɪɨɜɟɪɤɢ   ɩɨɥɨɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɫɜɚɪɳɢɤ ɜɦɟɫɬɟ ɫ  
ɨɞɧɢɦ  ɢɡ  ɦɨɧɬɚɠɧɢɤɨɜ  ɩɪɢɜɚɪɢɜɚɟɬ  ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɛɚɥɤɢ ɤ ɨɩɨɪɟ. 
Ɇɨɧɬɚɠ  ɩɥɢɬ  ɩɨɤɪɵɬɢɹ  ɨɫɭɳɟɫɬɜɥɹɸɬ  ɩɨɫɥɟ  ɭɫɬɚɧɨɜɤɢ  ɢ  
ɩɨɫɬɨɹɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ ɨɱɟɪɟɞɧɨɣ ɛɚɥɤɢ ɫ ɬɨɣ ɠɟ  ɫɬɨɹɧɤɢ.  ɗɬɨ  
ɨɛɟɫɩɟɱɢɜɚɟɬ  ɧɟɨɛɯɨɞɢɦɭɸ ɠɟɫɬɤɨɫɬɶ ɹɱɟɣɤɢ ɩɨɤɪɵɬɢɹ. ɋɤɥɚɞɢɪɨɜɚɧɢɟ 
ɩɥɢɬ  ɩɪɨɢɡɜɨɞɹɬ  ɜ  ɡɨɧɟ  ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. ȼ ɤɚɠɞɨɦ ɲɬɚɛɟɥɟ 
ɧɚɯɨɞɢɬɫɹ ɲɟɫɬɶ ɩɥɢɬ.  ɉɥɢɬɵ  ɦɨɧɬɢɪɭɸɬ  ɫ ɫɢɦɦɟɬɪɢɱɧɨɣ  ɡɚɝɪɭɡɤɨɣ  
ɫɬɪɨɩɢɥɶɧɨɣ  ɛɚɥɤɢ,  ɧɚɱɢɧɚɹ  ɫ   ɰɟɧɬɪɚɥɶɧɨɣ   ɨɫɢ ɩɪɨɥɟɬɚ. ɉɪɢɜɚɪɢɜɚɸɬ 
ɡɚɤɥɚɞɧɵɟ ɞɟɬɚɥɢ ɩɥɢɬ  ɜ  ɬɪɟɯ  ɭɝɥɚɯ.  Ⱦɥɹ  ɨɝɪɚɠɞɟɧɢɹ ɤɪɚɣɧɢɯ ɩɥɢɬ 
ɩɨɤɪɵɬɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɜɪɟɦɟɧɧɨɟ  ɨɝɪɚɠɞɟɧɢɟ.  ɒɜɵ ɦɟɠɞɭ 




ɇɚɪɭɠɧɵɟ ɩɚɧɟɥɢ ɦɨɧɬɢɪɭɸɬ ɩɨɲɚɝɨɜɨ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɜɫɟɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɞɚɧɧɨɝɨ ɲɚɝɚ.  
 
4.9.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ 
 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ  
ɋɯɟɦɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
Ɂɧɚɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɨɧɧ ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ ɩɨ ɋɉ 70.13330.2012, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ. 
 
Ɍɚɛɥɢɰɚ 4.6-Ɂɧɚɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɨɧɧ 
Ɉɬɤɥɨɧɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 




1 2 3 
1. Ɉɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɥɢɧɟɣɧɨɝɨ 
ɪɚɡɦɟɪɚ. 
Ⱦɥɢɧɚ ɤɨɥɨɧɧ, ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɢɠɧɟɝɨ ɬɨɪɰɚ 
ɤɨɥɨɧɧɵ ɞɨ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɤɨɧɫɨɥɢ, 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɧɵɦɢ ɩɥɨɫɤɨɫɬɹɦɢ 
ɤɨɧɫɨɥɟɣ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɡɦɟɪɟ, ɦɦ: 
 
 ɞɨ 4000  5  
 ɫɜ. 4000 ɞɨ 8000  6  
 ɫɜ. 8000  8  
 ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɨɧɧɵ, ɪɚɡɦɟɪɵ 
ɤɨɧɫɨɥɟɣ, ɜɵɪɟɡɨɜ ɢ ɜɵɫɬɭɩɨɜ  
 
5  
2. Ɉɬ ɩɪɨɟɤɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ. 
ɜ ɩɥɨɫɤɨɫɬɢ ɤɨɥɨɧɧɵ 
ɢɡ ɩɥɨɫɤɨɫɬɢ ɤɨɥɨɧɧɵ  
10 
3  
3. Ɉɬ ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɢ. ɉɪɨɮɢɥɶ ɥɢɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɧɵ 
ɞɥɢɧɨɣ, ɦɦ: 
 
 -ɞɨ 4000  8  
 -ɫɜ. 4000 ɞɨ 8000  10  
 -ɫɜ. 8000  12  
4.Ɉɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ. ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ  5  
 
ɉɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɦɨɧɬɚɠ ɤɨɥɨɧɧɵ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ: 
- ɠɢɪɨɜɵɯ ɢ ɪɠɚɜɵɯ ɩɹɬɟɧ ɧɚ ɥɢɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɤɨɥɨɧɧ; 
- ɬɪɟɳɢɧ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɨɧɧ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɦɟɫɬɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɚɞɨɱɧɵɯ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,1 ɦɦ; 
- ɧɚɩɥɵɜɨɜ ɛɟɬɨɧɚ ɧɚ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫɬɚɥɶɧɵɯ ɡɚɤɥɚɞɨɱɧɵɯ 
ɢɡɞɟɥɢɣ, ɜɵɩɭɫɤɚɯ ɚɪɦɚɬɭɪɵ ɢ ɦɨɧɬɚɠɧɵɯ ɩɟɬɥɹɯ. 
 
Ɍɚɛɥɢɰɚ 4.7 - ɋɯɟɦɚ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɗɬɚɩɵ ɪɚɛɨɬ Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɨɩɟɪɚɰɢɢ Ʉɨɧɬɪɨɥɶ (ɦɟɬɨɞ, ɨɛɴɟɦ) Ⱦɨɤɭɦɟɧɬɚɰɢɹ 




- ɧɚɥɢɱɢɟ ɞɨɤɭɦɟɧɬɚ ɨ ɤɚɱɟɫɬɜɟ; 
- ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɬɨɱɧɨɫɬɶ 

















- ɨɱɢɫɬɤɭ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɥɨɧɧ 
ɢ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɦɭɫɨɪɚ, ɝɪɹɡɢ, ɫɧɟɝɚ ɢ 
ɧɚɥɟɞɢ; 
- ɧɚɥɢɱɢɟ ɚɤɬɚ ɩɪɢɟɦɤɢ ɜɵɩɨɥɧɟɧɧɵɯ 
ɪɚɛɨɬ; 
- ɧɚɥɢɱɢɟ ɪɚɡɦɟɬɤɢ, ɨɩɪɟɞɟɥɹɸɳɟɣ 













- ɭɫɬɚɧɨɜɤɭ ɤɨɥɨɧɧ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ (ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɨɜɦɟɳɟɧɢɹ 
ɪɢɫɨɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɫɟɣ ɜ ɧɢɠɧɟɦ ɢ 
ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɹɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɤɨɥɨɧɧ ɫ ɪɢɫɤɚɦɢ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ, 
ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɤɨɥɨɧɧ); 
- ɧɚɞɟɠɧɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ; 


















- ɮɚɤɬɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɥɨɧɧ; 














Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ: ɨɬɜɟɫ, ɪɭɥɟɬɤɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ, ɥɢɧɟɣɤɚ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ, ɭɪɨɜɟɧɶ, ɩɪɚɜɢɥɨ, ɧɢɜɟɥɢɪ, ɬɟɨɞɨɥɢɬ. 
Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɦɚɫɬɟɪ (ɩɪɨɪɚɛ), ɝɟɨɞɟɡɢɫɬ - ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬ. 
ɉɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɪɚɛɨɬɧɢɤɢ ɫɥɭɠɛɵ ɤɚɱɟɫɬɜɚ, ɦɚɫɬɟɪ (ɩɪɨɪɚɛ), 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɬɟɯɧɚɞɡɨɪɚ ɡɚɤɚɡɱɢɤɚ. 
 
Ɍɚɛɥɢɰɚ 4.8 - Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɋɉ 70.13330.2012. 
ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ: 
- ɨɬ ɫɨɜɦɟɳɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜ (ɪɢɫɨɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɫɟɣ, ɝɪɚɧɟɣ) ɜ 
ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧ ɫ ɭɫɬɚɧɨɜɨɱɧɵɦɢ ɨɪɢɟɧɬɢɪɚɦɢ (ɪɢɫɤɚɦɢ ɪɚɡɛɢɜɨɱɧɵɯ 
ɨɫɟɣ) 8 ɦɦ; 
- ɨɬ ɫɨɜɦɟɳɟɧɢɹ ɨɪɢɟɧɬɢɪɨɜ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧ ɫ ɪɢɫɤɚɦɢ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɩɪɢ ɞɥɢɧɟ ɤɨɥɨɧɧ, ɦ: 
- ɞɨ 4                      12 ɦɦ; 
- ɫɜ.4 ɞɨ 8              15 ɦɦ; 
- ɫɜ.8 ɞɨ 16            20 ɦɦ; 
- ɫɜ.16 ɞɨ 25          25 ɦɦ; 
- ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ ɜɟɪɯɚ ɤɨɥɨɧɧ ɤɚɠɞɨɝɨ ɹɪɭɫɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ 
ɩɪɟɞɟɥɚɯ ɜɵɜɟɪɹɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢ: 
-ɤɨɧɬɚɤɬɧɨɣ ɭɫɬɚɧɨɜɤɟ (12+2n) ɦɦ; 













- ɩɪɢɦɟɧɟɧɢɟ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɩɪɨɤɥɚɞɨɤ ɜ ɫɬɵɤɚɯ 
ɤɨɥɨɧɧ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɢ ɩɪɢɜɟɞɟɧɢɹ ɢɯ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ ɞɨɥɠɧɵ ɨɮɨɪɦɥɹɬɶɫɹ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɯɟɦɨɣ. 
 
ɍɤɚɡɚɧɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɩɨ ɋɇɢɉ 3.03.01-87: 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɢɟɦɤɢ 
ɨɩɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɟɣ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɩɪɨɜɟɪɤɭ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ 
ɩɥɚɧɨɜɨɝɨ ɢ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɧɨɦɭ, ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ 
ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɯɟɦɵ. 
ɉɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤɨɥɨɧɧ ɫɥɟɞɭɟɬ ɜɵɜɟɪɹɬɶ ɩɨ ɞɜɭɦ ɜɡɚɢɦɧɨ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ. 
ɇɢɡ ɤɨɥɨɧɧ ɫɥɟɞɭɟɬ ɜɵɜɟɪɹɬɶ, ɫɨɜɦɟɳɚɹ ɪɢɫɤɢ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɢɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ, ɫ ɪɢɫɤɚɦɢ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɧɚ 
ɫɬɚɤɚɧɚɯ ɮɭɧɞɚɦɟɧɬɨɜ ɢɥɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɫɟɣ ɧɢɠɟɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɥɨɧɧ. 
ȼɟɪɯ ɤɨɥɨɧɧ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɜɵɜɟɪɹɬɶ, ɫɨɜɦɟɳɚɹ ɢɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ ɜ ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ ɫ ɪɢɫɤɚɦɢ ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ. 
Ɉɪɢɟɧɬɢɪɵ ɞɥɹ ɜɵɜɟɪɤɢ ɜɟɪɯɚ ɢ ɧɢɡɚ ɤɨɥɨɧɧ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜ 
ɉɉɊ. 
ɋɩɨɫɨɛ ɨɩɢɪɚɧɢɹ ɤɨɥɨɧɧ ɧɚ ɞɧɨ ɫɬɚɤɚɧɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɡɚɤɪɟɩɥɟɧɢɟ ɧɢɡɚ ɤɨɥɨɧɧɵ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɩɟɪɢɨɞ ɞɨ 
ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɭɡɥɚ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɤɨɥɨɧɧ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɬɨɹɧɧɨɟ 
ɝɟɨɞɟɡɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɯ ɭɫɬɚɧɨɜɤɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɥɨɧɧ. 
Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ  ɤɚɠɞɨɝɨ ɜɵɲɟɥɟɠɚɳɟɝɨ ɷɬɚɠɚ ɦɧɨɝɨɷɬɚɠɧɨɝɨ 
ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɩɪɨɟɤɬɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɜɫɟɯ ɦɨɧɬɚɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɢ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ ɡɚɦɨɧɨɥɢɱɟɧɧɵɯ ɫɬɵɤɨɜ ɩɪɨɱɧɨɫɬɢ, 
ɭɤɚɡɚɧɧɨɣ ɜ ɉɉɊ. 
 
Ɇɨɧɬɚɠ ɮɟɪɦ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɩɨɤɪɵɬɢɹ. 
Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɮɟɪɦ ɧɟɨɛɯɨɞɢɦɨ: ɭɫɬɚɧɨɜɢɬɶ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɡɚɤɪɟɩɢɬɶ ɩɨɞɫɬɪɨɩɢɥɶɧɵɟ ɛɚɥɤɢ, ɩɨɞɝɨɬɨɜɢɬɶ ɢɧɫɬɪɭɦɟɧɬɵ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ; ɩɪɨɜɟɪɢɬɶ ɢɯ ɩɪɢɝɨɞɧɨɫɬɶ ɤ ɪɚɛɨɬɟ. 
ɍɤɪɭɩɧɢɬɟɥɶɧɚɹ ɫɛɨɪɤɚ ɮɟɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ 
ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɟ, ɩɨɫɥɟ ɱɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ. Ɉɩɟɪɚɰɢɢ ɩɨ 
ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɟ ɫɬɚɥɶɧɵɯ ɮɟɪɦ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɦ ɫɬɟɧɞɟ ɜɵɩɨɥɧɹɸɬ ɜ 
ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: ɩɨɞɝɨɬɨɜɥɹɸɬ, ɫɬɪɨɩɹɬ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɬɟɧɞ 
ɩɟɪɜɭɸ ɩɨɥɭɮɟɪɦɭ, ɭɤɥɚɞɵɜɚɸɬ ɢ ɜɪɟɦɟɧɧɨ ɤɪɟɩɹɬ ɤ ɧɟɣ ɧɢɠɧɢɣ ɩɨɹɫ; 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɫɬɟɧɞ ɢ ɜɪɟɦɟɧɧɨ ɡɚɤɪɟɩɥɹɸɬ ɜɬɨɪɭɸ ɩɨɥɭɮɟɪɦɭ, ɚ ɡɚɬɟɦ ɢ 




ɨɫɹɦ, ɞɢɚɝɨɧɚɥɹɦ ɢ ɨɬɦɟɬɤɚɦ ɟɟ ɫɞɚɸɬ ɩɨɞ ɫɜɚɪɤɭ. ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 
ɜɵɩɨɥɧɹɟɬ ɡɜɟɧɨ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɨɜ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ 
ɦɨɧɬɚɠɧɢɤɨɜ.  
Ɍɚɛɥɢɰɚ 4.9 - ɋɯɟɦɚ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ, 
ɩɨɞɥɟɠɚɳɢɯ ɤɨɧɬɪɨɥɸ: Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ: 
ɉɪɨɢɡɜɨɞɢ-

















ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ɢ 




















































































ɤɨɥɨɧɧ ɨɬ ɧɚɩɥɵɜɨɜ 

















ɩɨɞɥɟɠɚɳɢɯ ɤɨɧɬɪɨɥɸ: Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ: 
ɉɪɨɢɡɜɨɞɢ-





1 2 3 4 5 6 
ɧɚɥɢɱɢɟ ɪɢɫɨɤ ɧɚ 
ɨɝɨɥɨɜɤɚɯ ɤɨɥɨɧɧ 
ɛɚɥɨɤ 
Ɏɟɪɦɵ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 
 ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɮɚɤɬɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ (ɩɟɪɟɞɚɬɨɱɧɨɣ, 
ɨɬɩɭɫɤɧɨɣ ɢ ɜ ɩɪɨɟɤɬɧɨɦ ɜɨɡɪɚɫɬɟ); 
 ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɛɟɬɨɧɚ, ɚ ɞɥɹ ɛɚɥɨɤ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ 
ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɚɝɪɟɫɫɢɜɧɨɣ ɝɚɡɨɨɛɪɚɡɧɨɣ ɫɪɟɞɵ,— ɬɚɤɠɟ 
ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ; 
 ɩɨ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɚ; 
 ɤ ɦɚɪɤɚɦ ɫɬɚɥɟɣ ɞɥɹ ɚɪɦɚɬɭɪɧɵɯ ɢ ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɞɥɹ ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ; 
 ɩɨ ɬɨɥɳɢɧɟ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ɞɨ ɚɪɦɚɬɭɪɵ; 
 ɩɨ ɡɚɳɢɬɟ ɨɬ ɤɨɪɪɨɡɢɢ. 
Ȼɚɥɤɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɩɪɨɱɧɨɫɬɢ, ɠɟɫɬɤɨɫɬɢ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ. ɉɪɢ ɷɬɨɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɵɟ ɛɚɥɤɢ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɢɯ ɧɚɝɪɭɠɟɧɧɨɦ ɞɨɥɠɧɵ 
ɜɵɞɟɪɠɢɜɚɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɭɤɚɡɚɧɧɵɟ ɜ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɚɯ ɧɚ ɷɬɢ 
ɛɚɥɤɢ. 
Ɂɧɚɱɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɨɬɤɥɨɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɚɩɪɹɝɚɟɦɨɣ 
ɚɪɦɚɬɭɪɟ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɛɨɱɢɯ 
ɱɟɪɬɟɠɚɯ ɛɚɥɨɤ. 
Ɂɧɚɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɛɚɥɨɤ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ. 
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 ɉɨɥɨɠɟɧɢɟ ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ:  
ɜ ɩɥɨɫɤɨɫɬɢ ɛɚɥɨɤ 
8 
 ɢɡ ɩɥɨɫɤɨɫɬɢ ɛɚɥɤɢ 5 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɹɦɨ-
ɥɢɧɟɣɧɨɫɬɢ ɛɚɥɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɪɚɛɨɱɟɟ 
ɩɨɥɨɠɟɧɢɟ, ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɦɨɟ ɜɟɥɢɱɢɧɨɣ ɧɚɢɛɨɥɶ-
ɲɟɝɨ ɨɬɤɥɨɧɟɧɢɹ ɛɨɤɨɜɵɯ 
ɝɪɚɧɟɣ ɩɨɹɫɨɜ ɛɚɥɤɢ ɨɬ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 




















8960,11860,11960 — 20 
17940,17960,23940 — 25 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɛɚɥɨɤ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɞɨɩɭɫɬɢɦɨɣ ɲɢɪɢɧɟ ɪɚɫɤɪɵɬɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɳɢɧ) - ɩɨ ȽɈɋɌ 13015.0. ɉɪɢ ɷɬɨɦ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯ-
ɧɨɫɬɟɣ ɛɚɥɨɤ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɞɥɹ ɤɚ-
ɬɟɝɨɪɢɢ Ⱥ6, ɚ ɲɢɪɢɧɚ ɩɨɩɟɪɟɱɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɬɪɟɳɢɧ ɨɬ ɭɫɢɥɢɣ ɩɪɟɞɜɚ-
ɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɡɨɧɟ ɨɩɨɪɧɵɯ ɭɡɥɨɜ ɢ ɜ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɚɯ 
ɛɚɥɨɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 0,1ɦɦ. 
Ʉɨɧɰɵ ɧɚɩɪɹɝɚɟɦɨɣ ɚɪɦɚɬɭɪɵ ɧɟ ɞɨɥɠɧɵ ɜɵɫɬɭɩɚɬɶ ɡɚ ɬɨɪɰɨɜɵɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɥɨɤ ɛɨɥɟɟ ɱɟɦ ɧɚ10ɦɦ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɫɥɨɟɦ 
ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢɥɢ ɛɢɬɭɦɧɵɦ ɥɚɤɨɦ. 
ɉɪɢɟɦɤɚ ɛɚɥɨɤ — ɩɨ ȽɈɋɌ 13015.1 ɢ ɧɚɫɬɨɹɳɟɦɭ ɫɬɚɧɞɚɪɬɭ. ɉɪɢ 
ɷɬɨɦ ɛɚɥɤɢ ɩɪɢɧɢɦɚɸɬ: 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ — ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ 
ɩɪɨɱɧɨɫɬɢ, ɠɟɫɬɤɨɫɬɢ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢɛɚɥɨɤ, ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɛɟɬɨɧɚ, 
ɩɨɪɢɫɬɨɫɬɢ ɭɩɥɨɬɧɟɧɧɨɣ ɫɦɟɫɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɚ, ɚ ɬɚɤɠɟ ɩɨ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɛɟɬɨɧɚ ɛɚɥɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 
ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɚɝɪɟɫɫɢɜɧɨɣ ɝɚɡɨɨɛɪɚɡɧɨɣ ɫɪɟɞɵ; 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ — ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɱ-
ɧɨɫɬɢ ɛɟɬɨɧɚ (ɤɥɚɫɫɭ ɢɥɢ ɦɚɪɤɟ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ, ɩɟɪɟɞɚɬɨɱ-
ɧɨɣ ɢ ɨɬɩɭɫɤɧɨɣ ɩɪɨɱɧɨɫɬɢ), ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɥɟɝɤɨɝɨ ɛɟɬɨɧɚ, ɫɨɨɬɜɟɬɫɬ-
ɜɢɹ ɚɪɦɚɬɭɪɧɵɯ ɢ ɡɚɤɥɚɞɧɵɯ ɢɡɞɟɥɢɣ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɬɨɱɧɨɫɬɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɨɥɳɢɧɵ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ 
ɛɟɬɨɧɚ ɞɨ ɚɪɦɚɬɭɪɵ, ɲɢɪɢɧɵ ɪɚɫɤɪɵɬɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɳɢɧ, ɤɚɬɟɝɨɪɢɢ 
ɛɟɬɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ƚɟɨɞɟɡɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɬɨɱɧɨɫɬɢ ɦɨɧɬɚɠɚ ɩɨɤɪɵɬɢɹ 
ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɩɥɨɳɚɞɤɭ ɛɚɥɨɤ ɢ ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɬɨɱɧɨɫɬɶ ɢɯ 
ɪɚɡɦɟɪɨɜ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɫɬɚɥɶɧɨɣ ɤɨɦɩɚɪɢɪɨɜɚɧɧɨɣ ɪɭɥɟɬɤɨɣ. ɋɪɟɞɧɹɹ 
ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɧɬɪɨɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 
10 % ɞɨɩɭɫɤɚɟɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɩɚɪɚɦɟɬɪɭ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ: 




ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; ɨɬɤɥɨɧɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɨɫɹɦɢ ɮɟɪɦ ɧɚ ɭɪɨɜɧɟ 
ɜɟɪɯɧɢɯ ɩɨɹɫɨɜ; ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɥɢɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɜɭɯ ɫɦɟɠɧɵɯ ɩɥɢɬ 
ɜ ɫɬɵɤɟ; ɫɦɟɳɟɧɢɹ ɜ ɩɥɚɧɟ ɩɥɢɬ ɩɨɤɪɵɬɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɯ ɩɪɨɟɤɬɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɧɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ, ɭɡɥɚɯ ɛɚɥɨɤ ɢ ɞɪɭɝɢɯ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ. 
ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɛɚɥɨɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɫɟɣ ɨɩɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɜɟɪɹɸɬ ɫɬɚɥɶɧɵɦ ɦɟɬɪɨɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɛɚɥɨɤ - 
ɤɨɦɩɚɪɢɪɨɜɚɧɧɨɣ ɪɭɥɟɬɤɨɣ ɫ ɜɜɟɞɟɧɢɟɦ ɩɨɩɪɚɜɨɤ ɧɚ ɟɟ ɩɪɨɜɢɫɚɧɢɟ ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ. ɂɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɞɜɭɤɪɚɬɧɵɦ ɫɦɟɳɟɧɢɟɦ 
ɦɟɪɧɨɝɨ ɩɪɢɛɨɪɚ. Ɉɬɦɟɬɤɢ ɥɢɰɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɢɬ ɜ ɫɬɵɤɟ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɦɟɬɨɞɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ. ɉɨɥɨɠɟɧɢɟ ɩɥɢɬ ɜ 
ɩɥɚɧɟ ɩɪɨɜɟɪɹɸɬ ɫɬɚɥɶɧɵɦ ɦɟɬɪɨɦ. ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɩɪɢ ɤɨɧɬɪɨɥɟ ɬɨɱɧɨɫɬɢ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20 % 
ɞɨɩɭɫɤɚɟɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦɭ ɩɚɪɚɦɟɬɪɭ. 
 
4.9.4  Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 
 











































ɦɚɫɫɨɣ ɞɨ 4 ɬ ɜ 
ɫɬɚɤɚɧɵ 
ɮɭɧɞɚɦɟɧɬɚ 





§ ȿ4-1-25 1 ɫɬɵɤ 41 0.81 - 21.06 - 
3 ɍɫɬɚɧɨɜɤɚ ɮɟɪɦ18 ɦ § ȿ4-1-6 ɲɬ. 12 8 1.6 88 17.6 
4 
ɋɜɚɪɤɚ ɡɚɤɥɚɞɧɵɯ 
ɞɟɬɚɥɟɣ ɤɨɥɨɧɧɵ ɫ 
ɛɚɥɤɨɣ 
§ ȿ22-1-4 10 ɦ ɲɜɚ 1,1 16.5 - 18.15 -0 
5 Ɂɚɞɟɥɤɚ ɫɬɵɤɨɜ ɛɚɥɨɤ ɫ ɤɨɥɨɧɧɨɣ § ȿ4-1-25 1 ɫɬɵɤ 24 0.97 - 21.34 - 




7 Ɂɚɥɢɜɤɚ ɩɨɤɪɵɬɢɹ § ȿ4-1-26 100 ɦ ɲɜɚ 4.62 6.4 - 29.57 - 
 
4.9.5 Ƚɪɚɮɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
 
ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɬɨɱɧɵɣ ɦɟɬɨɞ.  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
nP
HQɉ bp
 ,   (5.14) 
ɝɞɟ  Q–ɨɛɴɟɦ ɪɚɛɨɬ; ɇɜɪ – ɧɨɪɦɚ ɜɪɟɦɟɧɢ ɩɨ ȿɇɢɊ; Ɋ – ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɛɨɱɢɯ ɜ ɡɜɟɧɟ; n – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɡɜɟɧɚ ɜ ɨɞɢɧ ɞɟɧɶ.Ƚɪɚɮɢɤ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɧɚ ɝɪɚɮɢɱɟɫɤɢɯ ɥɢɫɬɚɯ. 
 
4.9.6  Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ 
 
ɇɨɪɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ Ƚɗɋɇ. 
Ɍɚɛɥɢɰɚ 4.12 - ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɚɯ. 





1 2 3 4 5 
Ʉɨɥɨɧɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɫɟɱɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ  





Ȼɟɬɨɧ ȼ25 12,6 ɦ3 3,276 ɦ3 
ɉɢɥɨɦɚɬɟɪɢɚɥɵ ɯɜɨɣɧɵɯ 
ɩɨɪɨɞ. Ⱦɨɫɤɢ ɨɛɪɟɡɧɵɟ 
ɞɥɢɧɨɣ 2-3,75 ɦ, ɲɢɪɢɧɨɣ 
75-150 ɦɦ, ɬɨɥɳɢɧɨɣ 44 ɦɦ 
ɢ ɛɨɥɟɟ II ɫɨɪɬɚ 
0,3 ɦ3 0,078ɦ3 
ɋɬɪɨɩɢɥɶɧɵɟ ɛɚɥɤɢ 





ɗɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ 





ɩɪɨɤɚɬɚ ɫɨɛɢɪɚɟɦɵɟ ɢɡ ɞɜɭɯ 
ɢ ɛɨɥɟɟ ɞɟɬɚɥɟɣ, ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɛɟɡ 
ɨɬɜɟɪɫɬɢɣ, ɫɨɟɞɢɧɹɟɦɵɟ ɧɚ 
ɫɜɚɪɤɟ 
2,52 ɬ 0,2772 ɬ 
Ʉɪɚɫɤɚ 0,004 ɬ 0,000144 ɬ 
ɉɥɢɬɵ ɩɨɤɪɵɬɢɹ ɩɥɨɳɚɞɶɸ 





ɗɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ 6 ɦɦ 
ɗ42 0,02 ɬ  0,012 ɬ 













ɩɪɨɤɚɬɚ ɫɨɛɢɪɚɟɦɵɟ ɢɡ ɞɜɭɯ 
ɢ ɛɨɥɟɟ ɞɟɬɚɥɟɣ, ɫ 
ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɛɟɡ 
ɨɬɜɟɪɫɬɢɣ, ɫɨɟɞɢɧɹɟɦɵɟ ɧɚ 
ɫɜɚɪɤɟ 
Ȼɟɬɨɧ ȼ30 8,5 ɦ3 5,1 ɦ3 
Ɋɭɛɟɪɨɢɞ ɩɨɞɤɥɚɞɨɱɧɵɣ ɫ 
ɩɵɥɟɜɢɞɧɨɣ ɩɨɫɵɩɤɨɣ Ɋɉɉ-
300ɛ 
56,2 ɦ2 33,72 ɦ2 
ɉɢɥɨɦɚɬɟɪɢɚɥɵ ɯɜɨɣɧɵɯ 
ɩɨɪɨɞ. Ⱦɨɫɤɢ ɨɛɪɟɡɧɵɟ 
ɞɥɢɧɨɣ 4-6,5 ɦ, ɲɢɪɢɧɨɣ 75-
150 ɦɦ, ɬɨɥɳɢɧɨɣ 32-40 ɦɦ 
IV ɫɨɪɬɚ 
0,432 ɦ3 0,2592 ɦ3 
Ʉɚɬɚɧɤɚ ɝɨɪɹɱɟɤɚɬɚɧɚɹ ɜ 
ɦɨɬɤɚɯ ɞɢɚɦɟɬɪɨɦ 6,3-6,5 
ɦɦ 
0,0254 ɬ 0,01524 ɬ 




0,2 ɦ3 0,12 ɦ3 
Ƚɜɨɡɞɢ ɫɬɪɨɢɬɟɥɶɧɵɟ 0,0003 ɬ 0,00018 ɬ 






Ɍɚɛɥɢɰɚ 4.13 - ɋɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
№ 





1 2 3 4 5 6 
























ɫɬɶ 200 ɤɝ. 
Ɋɚɫɱɟɬɧɚɹ 
ɜɵɫɨɬɚ 12 ɦ 
Ɇɚɫɫɚ 6308 ɤɝ 
Ɉɛɟɫɩɟɱɟɧɢɟ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 
ɧɚ ɜɵɫɨɬɟ ɞɨ 13 
ɦ 
2 












 max=4,0ɬ Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 2 







ɫɬɶ - 4 ɬ 
L - 4000 ɦɦ 
 
ɉɨɞɴɟɦ ɢ 










ɫɬɶ – 6,3 ɬ 
L - 4000 ɦɦ 
 
ɉɨɞɴɟɦ ɢ 














ɫɬɶ – 12 ɬ 




ɛɚɥɨɤ  ɞɥɢɧɨɣ 
18 ɦ, ɦɚɫɫɨɣ ɞɨ 
12 ɬ 
1 








ɵɣ ɋɇɢɉ ɋɬɚɧɞɚɪɬ  2 
12 Ʉɥɢɧɨɜɨɣ ɜɤɥɚɞɵɲ 
ɐɇɂɂɈɆɌɉ N 












1 2 3 4 5 6 
ɤɪɟɩɥɟɧɢɟ 
ɤɨɥɨɧɧ ɩɪɢ 







N 586, ɥɢɫɬ 87 









































ɛɚɥɨɤ ɩɪɢ ɲɚɝɟ 
6 ɦ 
1 


























Ɇɚɫɫɚ 4 ɤɝ 
ɍɫɬɚɧɨɜɤɚ 
ɤɨɧɫɬɪɭɤɰɢɣ 2 





Ɇɚɫɫɚ 0,6 ɤɝ 
Ⱦɥɹ ɫɧɹɬɢɹ 
ɨɤɚɥɢɧɵ 1 
21 Ɋɭɥɟɬɤɚ PC 2-ɝɨ ɤɥɚɫɫɚ ȽɈɋɌ 7502-80* Ⱦɥɢɧɚ 10 ɦ Ⱦɥɹ ɪɚɡɦɟɬɤɢ 1 

































1 2 3 4 5 6 





Ⱦɥɢɧɚ ɫ ɪɭɱɤɨɣ 
1200 ɦɦ 
ɒɢɪɢɧɚ 
ɩɨɥɨɬɧɚ 200 ɦɦ 
Ɇɚɫɫɚ 0,5 ɤɝ 






















































































Hmax= 91 ɦ,  
Q





































1 2 3 4 5 6 





ɫɬɶ 23 ɬ, ɞɥɢɧɚ 
ɩɟɪɟɜɨɡɢɦɵɯ 






ɦɦ ɢ ɩɥɢɬ 
ɩɨɤɪɵɬɢɹ 6 ɦ 
1 
 
4.9.7  Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɪɢ ɜɵɜɟɪɤɟ ɢ ɜɪɟɦɟɧɧɨɦ ɤɪɟɩɥɟɧɢɢ ɤɨɥɨɧɧɵ ɜ ɫɬɚɤɚɧɟ ɫ ɩɨɦɨɳɶɸ 
ɢɧɜɟɧɬɚɪɧɵɯ ɤɥɢɧɨɜɵɯ ɜɤɥɚɞɵɲɟɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ 
ɩɪɢɝɨɞɧɨɫɬɶ ɢɯ ɤ ɪɚɛɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɥɢɧɨɜɵɟ ɜɤɥɚɞɵɲɢ ɫ 
ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɞɟɬɚɥɹɦɢ. Ⱦɥɹ ɜɪɚɳɟɧɢɹ ɜɢɧɬɚ ɤɥɢɧɨɜɨɝɨ ɜɤɥɚɞɵɲɚ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɸɱ. ɍɞɥɢɧɟɧɢɟ ɪɭɤɨɹɬɤɢ ɤɥɸɱɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
Ɋɚɫɫɬɪɨɩɨɜɤɭ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɥɨɧɧ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ ɜ ɫɬɚɤɚɧɟ ɮɭɧɞɚɦɟɧɬɚ ɤɥɢɧɨɜɵɦɢ ɜɤɥɚɞɵɲɚɦɢ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ. 
Ⱦɥɹ ɫɬɪɨɩɨɜɤɢ ɛɚɥɨɤ ɩɨɤɪɵɬɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ 
ɬɪɚɜɟɪɫɵ, ɨɫɧɚɳɟɧɧɵɟ ɡɚɯɜɚɬɚɦɢ ɫ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɪɚɫɫɬɪɨɩɨɜɤɨɣ 
(ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ). 
ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɵɲɟɜɨɣ ɤɨɧɞɭɤɬɨɪ-
ɪɚɫɩɨɪɤɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧ ɧɚɬɹɠɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ 
ɮɢɤɫɢɪɭɸɳɢɦɢ ɭɩɨɪɚɦɢ. 
Ɋɚɛɨɬɚɹ ɫ ɤɪɵɲɟɜɵɦ ɤɨɧɞɭɤɬɨɪɨɦ-ɪɚɫɩɨɪɤɨɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ 
ɩɪɚɜɢɥɚ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɞɭɤɬɨɪɚ ɧɚ ɩɨɤɪɵɬɢɟ ɢ ɩɪɢ ɟɝɨ ɩɟɪɟɞɜɢɠɟɧɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɛɚɲɦɚɤɨɜ ɢ 
ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɪɵɱɚɝɨɜ ɤɨɧɟɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ 
ɩɟɪɟɞɜɢɠɟɧɢɟ ɤɨɧɞɭɤɬɨɪɚ ɢ ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɩɚɞɟɧɢɟ ɟɝɨ ɫ ɩɨɤɪɵɬɢɹ. ȼɨ 
ɜɪɟɦɹ ɩɟɪɟɪɵɜɨɜ ɜ ɪɚɛɨɬɟ ɫɬɪɟɥɚ ɤɨɧɞɭɤɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɩɭɳɟɧɚ. 
ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɜ ɬёɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɨɫɜɟɳɚɟɬɫɹ. 
ɉɪɨɢɡɜɨɞɫɬɜɨ  ɪɚɛɨɬ ɜ ɧɟɨɫɜɟɳёɧɧɵɯ ɦɟɫɬɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɋɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɛɥɢɡɢ ɦɟɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 
10 ɤɦ/ɱɚɫ. Ʉɪɸɤ  ɤɪɚɧɚ  ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɚɛɠёɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ 
ɡɚɦɵɤɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ  ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɜɵɩɚɞɟɧɢɹ ɝɪɭɡɚ. 
ɇɚ ɭɱɚɫɬɤɟ (ɡɚɯɜɚɬɤɟ), ɝɞɟ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɩɪɢɫɭɬɫɬɜɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨɞ ɩɟɪɟɦɟɳɚɸɳɢɦɫɹ ɝɪɭɡɨɦ. 
ɋɬɪɨɩɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ. ȼɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ ɡɚɩɪɟɳɚɟɬɫɹ 




ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɜ ɨɬɤɪɵɬɵɯ ɦɟɫɬɚɯ, ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 10 ɦ/ɫɟɤ 
ɢ ɛɨɥɟɟ. 
Ⱦɨ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ 
ɨɛɦɟɧɚ ɭɫɥɨɜɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɦɟɠɞɭ ɥɢɰɚɦɢ, ɪɭɤɨɜɨɞɹɳɢɦɢ ɦɨɧɬɚɠɨɦ. 
  
4.9.8  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
1. Ɉɛɴɟɦ ɜɨɡɜɟɞɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ – 148,54 ɦ3; 
2. ɇɨɪɦɚɬɢɜɧɵɟ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ – 338,52 ɱɟɥ.-ɱ; 
3. ɇɨɪɦɚɬɢɜɧɵɟ ɡɚɬɪɚɬɵ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ– 44,44 ɦɚɲ.-ɱ; 
4. ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ, ɦ3/ɱɟɥ.-ɱɚɫ. – 0,39; 
5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ  – 9 ɞɧɟɣ (18 ɫɦɟɧ). 
 
5  ɗɤɨɧɨɦɢɤɚ  
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟɧɚ ɨɫɧɨɜɚɧɢɢ ɜɟɞɨɦɨɫɬɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ 
ɤɚɥɶɤɭɥɹɰɢɢ ɡɚɬɪɚɬ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ.  
Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ, ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 
 
6 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ  
 
6.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɥɚɝɚɸɬɫɹ 
ɧɚ ɪɚɛɨɬɨɞɚɬɟɥɹ. [25]  
ȼ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɡɧɚɱɚɸɬɫɹ ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɩɪɟɞɟɥɚɯ ɩɨɪɭɱɟɧɧɵɯ ɢɦ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ, ɜ ɬɨɦ 
ɱɢɫɥɟ:  
• ɜ ɰɟɥɨɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ (ɪɭɤɨɜɨɞɢɬɟɥɶ, ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ, 
ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ);  
• ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, 
ɡɚɦɟɫɬɢɬɟɥɶ ɪɭɤɨɜɨɞɢɬɟɥɹ);  
• ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ (ɧɚɱɚɥɶɧɢɤ ɰɟɯɚ, ɭɱɚɫɬɤɚ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɨɛɴɟɤɬɭ);  
• ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɭɤɨɜɨɞɢɬɟɥɶ ɫɥɭɠɛɵ 
ɝɥɚɜɧɨɝɨ ɦɟɯɚɧɢɤɚ, ɷɧɟɪɝɟɬɢɤɚ ɢ ɬ.ɩ.);  
• ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɧɤɪɟɬɧɵɯ ɪɚɛɨɬ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ (ɦɟɧɟɞɠɟɪ, 
ɦɚɫɬɟɪ).  
ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɭɝɪɨɡɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɞɨɪɨɜɶɸ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɥɢɰɚ ɨɛɹɡɚɧɵ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ 





Ɋɚɛɨɬɨɞɚɬɟɥɢ ɨɛɹɡɚɧɵ ɩɟɪɟɞ ɞɨɩɭɫɤɨɦ ɪɚɛɨɬɧɢɤɨɜ ɤ ɪɚɛɨɬɟ, ɚ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ ɩɪɨɯɨɞɢɬɶ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɫ 
ɭɱɟɬɨɦ ɢɯ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɢɥɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 
ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɹɟɦɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  
ɍɫɬɚɧɨɜɥɟɧɢɟ ɟɞɢɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɪɝɚɧɚɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ 
ɩɨɥɧɨɦɨɱɢɹɦɢ.  
ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɭɫɥɨɜɢɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɢɦɢ ɩɪɚɜɢɥ 
ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɪɟɛɨɜɚɧɢɹ ɤɨɬɨɪɵɯ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ 
ɞɚɧɧɵɣ ɜɢɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ʉɨɦɩɥɟɤɬ ɞɨɤɭɦɟɧɬɨɜ ɩɨ 
ɨɯɪɚɧɟ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɢɡɞɚɜɚɟɦɵɯ Ƚɨɫɫɬɪɨɟɦ Ɋɨɫɫɢɢ, ɞɨɥɠɟɧ ɛɵɬɶ ɜ 
ɤɚɠɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ 
ɪɚɛɨɬɧɢɤɚɦ ɞɥɹ ɫɚɦɨɩɨɞɝɨɬɨɜɤɢ.  
 
6.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɨɛɭɫɬɪɨɣɫɬɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 
 
ɍɫɬɪɨɣɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɢɯ ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɫɚɧɢɬɚɪɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ.  
ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɢ ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ.  
Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ:  
• ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ - ɧɟ ɦɟɧɟɟ 1,2;  
• ɨɝɪɚɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɟɦɨɜ, ɤɪɨɦɟ ɜɨɪɨɬ ɢ ɤɚɥɢɬɨɤ, 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɡɚɩɢɪɚɟɦɵɯ ɩɨɫɥɟ ɟɝɨ 
ɨɤɨɧɱɚɧɢɹ.  
Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ ɤɨɡɵɪɶɤɨɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ. ɍɝɨɥ, 
ɨɛɪɚɡɭɟɦɵɣ ɦɟɠɞɭ ɤɨɡɵɪɶɤɨɦ ɢ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫɬɟɧɨɣ ɧɚɞ ɜɯɨɞɨɦ, 
ɞɨɥɠɟɧ ɛɵɬɶ 70 - 75 ɝɪɚɞ.  
ɍ ɜɴɟɡɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɯɟɦɭ 
ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɦɟɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɫɬ ɪɚɡɜɨɪɨɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɴɟɤɬɨɜ 
ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪ.  
ȼɧɭɬɪɟɧɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɢ ɨɛɨɪɭɞɨɜɚɧɵ 




ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɚɜɢɥɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  
ȼ ɦɟɫɬɚɯ ɩɟɪɟɯɨɞɚ ɱɟɪɟɡ ɬɪɚɧɲɟɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ, ɨɝɪɚɠɞɟɧɧɵɟ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ 
ɩɟɪɢɥɚɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1,1 ɦ, ɫɨ ɫɩɥɨɲɧɨɣ ɨɛɲɢɜɤɨɣ ɜɧɢɡɭ ɧɚ ɜɵɫɨɬɭ 
0,15 ɦ ɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɩɥɚɧɤɨɣ ɧɚ ɜɵɫɨɬɟ 0,5 ɦ ɨɬ ɧɚɫɬɢɥɚ.  
ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɭɱɚɫɬɤɚɯ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ, ɤɚɱɟɫɬɜɨ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɚɧɢɬɚɪɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.  
ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ[26]. Ɉɫɜɟɳɟɧɢɟ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ.  
Ɉɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ 
ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.  
Ⱦɥɹ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɧɚɜɟɫɵ ɞɥɹ ɭɤɪɵɬɢɹ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ.  
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɢɠɟ 10 ɝɪɚɞ. ɋ 
ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢɥɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ.  
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɢ ɩɪɨɯɨɞɵ ɤ ɧɢɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ, 
ɩɨɤɪɵɬɢɹɯ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 1,3 ɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ ɡɚɳɢɬɧɵɦɢ ɢɥɢ 
ɫɬɪɚɯɨɜɨɱɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɚ ɩɪɢ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ 2 ɦ - ɫɢɝɧɚɥɶɧɵɦɢ 
ɨɝɪɚɠɞɟɧɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ.  
ɉɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  
• ɲɢɪɢɧɚ ɨɞɢɧɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,6 ɦ, ɚ ɜɵɫɨɬɚ ɬɚɤɢɯ ɩɪɨɯɨɞɨɜ ɜ ɫɜɟɬɭ - ɧɟ ɦɟɧɟɟ 1,8 
ɦ;  
• ɥɟɫɬɧɢɰɵ ɢɥɢ ɫɤɨɛɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɨɞɴɟɦɚ ɢɥɢ ɫɩɭɫɤɚ 
ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 5 ɦ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɮɚɥɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 
ɩɨɹɫɚ (ɤɚɧɚɬɚɦɢ ɫ ɥɨɜɢɬɟɥɹɦɢ ɢ ɞɪ.).  
 
6.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ  
 
ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɤɥɚɞɤɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ, ɞɨɥɠɧɵ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ 
ɜɵɟɦɨɤ (ɬɪɚɧɲɟɣ), ɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɩɪɢɡɦɵ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɭ 




ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɨɬɤɨɫɚ ɩɨ ɩɚɫɩɨɪɬɭ ɤɪɟɩɥɟɧɢɹ ɢɥɢ ɪɚɫɱɟɬɨɦ ɫ 
ɭɱɟɬɨɦ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ.  
Ɇɚɬɟɪɢɚɥɵ (ɤɨɧɫɬɪɭɤɰɢɢ) ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ [25] ɢ ɩɪɚɜɢɥ ɢ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ 
ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɩɪɢɧɢɦɚɹ ɦɟɪɵ ɩɪɨɬɢɜ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɫɦɟɳɟɧɢɹ, ɩɪɨɫɚɞɤɢ, ɨɫɵɩɚɧɢɹ ɢ ɪɚɫɤɚɬɵɜɚɧɢɹ ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ.  
ɋɤɥɚɞɫɤɢɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɧɚ ɧɚɫɵɩɧɵɯ 
ɧɟɭɩɥɨɬɧɟɧɧɵɯ ɝɪɭɧɬɚɯ.  
Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ 
ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
• ɤɢɪɩɢɱ ɜ ɩɚɤɟɬɚɯ ɧɚ ɩɨɞɞɨɧɚɯ - ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɹɪɭɫɚ, ɜ 
ɤɨɧɬɟɣɧɟɪɚɯ - ɜ ɨɞɢɧ ɹɪɭɫ, ɛɟɡ ɤɨɧɬɟɣɧɟɪɨɜ - ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,7 ɦ;  
• ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ 
ɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ;  
• ɪɢɝɟɥɢ ɢ ɤɨɥɨɧɧɵ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 2 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ;  
• ɦɟɥɤɨɫɨɪɬɧɵɣ ɦɟɬɚɥɥ - ɜ ɫɬɟɥɥɚɠ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,5 ɦ;  
• ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɛɥɨɤɢ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 2 ɦ ɧɚ 
ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ ɩɪɨɤɥɚɞɤɚɦɢ;  
• ɫɬɟɤɥɨ ɜ ɹɳɢɤɚɯ ɢ ɪɭɥɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ - ɜɟɪɬɢɤɚɥɶɧɨ ɜ 1 ɪɹɞ ɧɚ 
ɩɨɞɤɥɚɞɤɚɯ;  
ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɫɥɟɞɭɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ 
ɧɢɯ.  
Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ (ɫɬɟɥɥɚɠɚɦɢ) ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ ɢ ɩɪɨɟɡɞɵ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ 
ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ - ɪɚɡɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ.  
ɉɪɢɫɥɨɧɹɬɶ (ɨɩɢɪɚɬɶ) ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ ɤ ɡɚɛɨɪɚɦ, ɞɟɪɟɜɶɹɦ ɢ 
ɷɥɟɦɟɧɬɚɦ ɜɪɟɦɟɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.  
 
6.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ  
 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ 
ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɪɝɚɧɢɡɚɰɢɸ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ, 
ɨɛɟɫɩɟɱɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɪɚɛɨɬɭ 
ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ ɞɪɭɠɢɧ ɧɟɫɟɬ ɩɟɪɫɨɧɚɥɶɧɨ ɧɚɱɚɥɶɧɢɤ ɫɬɪɨɣɤɢ.  
Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɹɡɚɧɵ:  
• ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɤɭɪɟɧɢɹ;  
• ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɢ ɞɪɭɝɢɯ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɪɚɛɨɬ;  
• ɩɨɪɹɞɨɤ ɭɛɨɪɤɢ;  




• ɨɡɧɚɤɨɦɢɬɶ ɪɚɛɨɬɚɸɳɢɯ ɫ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɤɚɠɞɨɝɨ ɜɢɞɚ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜɟɳɟɫɬɜ, ɦɚɬɟɪɢɚɥɨɜ, 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
Ɋɚɡɜɨɞɢɬɶ ɤɨɫɬɪɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɩɪɟɳɚɟɬɫɹ.  
Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɢɬɶ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ ɜ ɨɬɤɪɵɬɨɣ ɬɚɪɟ. ɇɚɥɢɜɚɬɶ ɢ 
ɜɵɞɚɜɚɬɶ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɠɢɞɤɨɫɬɢ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 
ɝɟɪɦɟɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɸɳɭɸɫɹ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɬɚɪɭ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɨɜ, 
ɱɟɪɟɡ ɦɟɞɧɭɸ ɫɟɬɤɭ. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɥɢɜɚɬɶ ɠɢɞɤɨɫɬɢ ɜɟɞɪɚɦɢ, ɚ ɬɚɤɠɟ ɫ 
ɩɨɦɨɳɶɸ ɫɢɮɨɧɚ.  
ɉɨɦɟɳɟɧɢɹ ɢ ɪɚɛɨɱɢɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɛɨɬɚɸɬ ɫ ɝɨɪɸɱɢɦɢ 
ɜɟɳɟɫɬɜɚɦɢ ɜɵɞɟɥɹɸɳɢɦɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɩɚɪɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 
ɟɫɬɟɫɬɜɟɧɧɨɣ ɢɥɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ.  
ȼ ɧɚɢɛɨɥɟɟ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɦɟɫɬɚɯ, ɩɪɢ ɛɨɥɶɲɨɦ ɨɛɴɟɦɟ ɫɜɚɪɨɱɧɵɯ 
ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɛɨɬɚɯ ɧɚ ɜɵɫɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɫɬɚɜɢɬɶ ɩɨɠɚɪɧɵɟ 
ɩɨɫɬɵ. 
ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɷɬɢɯ 
ɪɚɛɨɬ ɨɛɹɡɚɧ ɭɞɚɥɢɬɶ ɢɡ ɰɟɯɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɦɟɫɬɚ ɛɚɥɥɨɧɵ ɫ 
ɝɚɡɚɦɢ, ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɝɚɡɨɫɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ.  
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɡɚɩɪɟɳɚɟɬɫɹ:  
• ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɹ ɢ ɩɪɨɜɨɞɚ ɫ ɩɨɜɪɟɠɞɟɧɧɨɣ ɢɥɢ ɩɨɬɟɪɹɜɲɟɣ 
ɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɢɡɨɥɹɰɢɟɣ;  
• ɨɫɬɚɜɥɹɬɶ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɤɨɧɰɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ;  
• ɞɨɩɭɫɤɚɬɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɜ ɫ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ;  
• ɨɫɬɚɜɥɹɬɶ ɛɟɡ ɩɪɢɫɦɨɬɪɚ ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 
ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ.  
Ɉɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɨɠɟɤɬɨɪɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɣɤɢ ɫɥɟɞɭɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ ɧɚ ɨɬɞɟɥɶɧɵɯ ɨɩɨɪɚɯ. Ɂɚɩɪɟɳɚɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɧɚ ɤɪɨɜɥɹɯ ɢɡ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɧɚ ɡɞɚɧɢɹɯ ɫ ɩɨɥɢɦɟɪɧɵɦɢ 
ɭɬɟɩɥɢɬɟɥɹɦɢ ɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ.  
 
6.5 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ  
 
6.5.1 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ  
 
ɉɪɢ ɷɬɨɦ ɜ ɫɥɭɱɚɟ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɭ, ɛɨɥɶɲɭɸ ɝɥɭɛɢɧɵ 
ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ ɭɤɪɟɩɥɟɧɢɸ 
ɮɭɧɞɚɦɟɧɬɚ ɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɧɢɦ.  
Ɋɚɡɪɚɛɨɬɤɚ ɜɵɟɦɨɤ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɨɬɤɨɫɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɝɥɭ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɞɚɧɧɨɝɨ ɝɪɭɧɬɚ, ɚ ɩɪɢ ɨɬɜɟɫɧɵɯ 
ɫɬɟɧɤɚɯ —ɫ ɩɨɫɬɚɧɨɜɤɨɣ ɧɚɞɥɟɠɚɳɢɯ ɤɪɟɩɥɟɧɢɣ.  
ɉɪɢ ɪɚɡɛɨɪɤɟ ɤɪɟɩɥɟɧɢɣ ɭɞɚɥɟɧɢɟ ɪɚɫɩɨɪ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 




ɑɟɪɟɡ ɬɪɚɧɲɟɢ ɞɨɥɠɧɵ ɭɫɬɪɚɢɜɚɬɶɫɹ ɩɪɨɱɧɵɟ ɦɨɫɬɢɤɢ ɲɢɪɢɧɨɣ ɧɟ 
ɦɟɧɟɟ 0,7 ɦ ɫ ɨɝɪɚɠɞɟɧɢɟɦ ɩɟɪɢɥɚɦɢ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ ɫ ɨɛɲɢɜɤɨɣ 
ɛɨɪɬɨɜ ɩɨ ɧɢɡɭ ɞɨɫɤɨɣ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 18 ɫɦ.  
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɵɟɦɤɢ ɜɞɨɥɶ ɧɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɢɬɶ ɩɨɥɨɫɭ (ɛɟɪɦɭ) 
ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,5 ɦ, ɤɨɬɨɪɭɸ ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɡɚɝɪɭɠɚɬɶ ɡɟɦɥɟɣ ɢɥɢ 
ɦɚɬɟɪɢɚɥɚɦɢ.  
ȼɨɫɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɝɪɭɧɬɚ ɩɨɞɛɨɟɦ.  
ɉɪɢ ɷɤɫɤɚɜɚɬɨɪɧɵɯ ɪɚɛɨɬɚɯ ɧɚɞɥɟɠɢɬ:  
• ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɱɢɯ ɜ ɡɚɛɨɟ ɢ ɜ ɩɪɟɞɟɥɚɯ ɪɚɞɢɭɫɚ 
ɞɟɣɫɬɜɢɹ ɫɬɪɟɥɵ ɷɤɫɤɚɜɚɬɨɪɚ;  
• ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɪɨɫɨɜ;  
• ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɵɟɦɨɤ ɧɢɠɟ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɷɤɫɤɚɜɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɟɝɨ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɝɪɭɧɬɚ) 
ɨɬ ɛɪɨɜɤɢ ɜɵɟɦɤɢ, ɱɬɨɛɵ ɧɟ ɦɨɝɥɨ ɩɪɨɢɡɨɣɬɢ ɨɩɨɥɡɚɧɢɟ ɨɬɤɨɫɚ.  
 
6.5.2 Ʉɚɦɟɧɧɵɟ ɪɚɛɨɬɵ  
 
ɇɚɥɢɱɢɟ ɨɝɪɚɠɞɟɧɢɣ ɩɪɨɟɦɨɜ ɞɜɟɪɟɣ; ɩɪɨɟɦɵ ɜ ɫɬɟɧɚɯ ɨɝɪɚɠɞɚɸɬ ɧɚ 
ɜɵɫɨɬɟ 1 ɦ, ɨɬɜɟɪɫɬɢɹ ɜ ɩɟɪɟɤɪɵɬɢɹɯ ɬɚɤɠɟ ɨɝɪɚɠɞɚɸɬ, ɢɥɢ ɡɚɤɪɵɜɚɸɬ.  
ɋ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɢɬɶ ɤɥɚɞɤɭ ɦɨɠɧɨ ɧɚ ɜɵɫɨɬɭ 1,1-1,2 ɦ, 
ɤɚɠɞɵɣ ɹɪɭɫ ɫɬɟɧɵ ɧɭɠɧɨ ɜɵɤɥɚɞɵɜɚɬɶ ɬɚɤ, ɱɬɨɛɵ ɭɪɨɜɟɧɶ ɫɬɟɧɵ ɩɨɫɥɟ 
ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɧɚɫɬɢɥɚ ɛɵɥ ɧɚ 2-3 ɪɹɞɚ ɤɢɪɩɢɱɟɣ ɜɵɲɟ ɧɨɜɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɧɚɫɬɢɥɚ.  
ɇɚɜɟɫɵ ɧɚɞ ɜɯɨɞɚɦɢ ɜ ɡɞɚɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɥɚɧɟ ɧɟ ɦɟɧɟɟ 2 ɯ2 ɦ.  
ɉɨɞɚɱɚ ɜɫɟɯ ɲɬɭɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜ 
ɤɨɧɬɟɣɧɟɪɚɯ, ɚ ɪɚɫɬɜɨɪɚ - ɬɨɥɶɤɨ ɜ ɪɚɡɞɚɬɨɱɧɵɯ ɛɭɧɤɟɪɚɯ.  
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɬɶ ɨɬ ɦɭɫɨɪɚ ɢ ɛɨɹ ɤɢɪɩɢɱɚ.  
ɉɨɞɦɨɫɬɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɚɝɪɭɡɤɚɦ, 
ɨɛɹɡɚɬɟɥɶɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɟɪɢɥ ɨɝɪɚɠɞɟɧɢɹ. 
 
6.5.3 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ  
 
ɇɚ ɭɱɚɫɬɤɟ (ɡɚɯɜɚɬɤɟ), ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ.  
ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɜ ɨɞɧɨɣ ɫɟɤɰɢɢ (ɡɚɯɜɚɬɤɟ, ɭɱɚɫɬɤɟ) ɧɚ 
ɷɬɚɠɚɯ (ɹɪɭɫɚɯ), ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢ 
ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
ɋɩɨɫɨɛɵ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ 
ɩɪɨɟɤɬɧɨɦɭ.  
Ɂɚɩɪɟɳɚɟɬɫɹ ɩɨɞɴɟɦ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟ 
ɢɦɟɸɳɢɯ ɦɨɧɬɚɠɧɵɯ ɩɟɬɟɥɶ ɢɥɢ ɦɟɬɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɯ ɩɪɚɜɢɥɶɧɭɸ 




ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɚ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɢɯ ɩɨɞɴɟɦɚ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɹ.  
ȼɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɨɜ ɜ ɪɚɛɨɬɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɩɨɞɧɹɬɵɟ 
ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɟɫɭ.  
Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɢɧɜɟɧɬɚɪɧɵɟ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ 
ɨɝɪɚɠɞɟɧɢɟ.  
Ɋɚɫɫɬɪɨɩɨɜɤɭ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ 
ɜɪɟɦɟɧɧɨɝɨ ɧɚɞɟɠɧɨɝɨ ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ. ɉɟɪɟɦɟɳɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ ɢɯ ɪɚɫɫɬɪɨɩɨɜɤɢ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɨɛɨɫɧɨɜɚɧɧɵɯ ɉɉɊ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.  
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɭɫɬɚɧɨɜɤɢ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ 
ɡɚɤɪɟɩɥɟɧɢɹ.  
ɍɝɥɵ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɜɟɪɬɢɤɚɥɢ ɝɪɭɡɨɜɵɯ ɤɚɧɚɬɨɜ ɢ ɩɨɥɢɫɩɚɫɬɨɜ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 
ɜɟɥɢɱɢɧɭ, ɭɤɚɡɚɧɧɭɸ ɜ ɩɚɫɩɨɪɬɟ, ɭɬɜɟɪɠɞɟɧɧɨɦ ɩɪɨɟɤɬɟ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɧɚ ɷɬɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɟ ɫɪɟɞɫɬɜɨ.  
 
6.5.4 Ɉɬɞɟɥɨɱɧɵɟ ɪɚɛɨɬɵ  
 
Ɉɬɞɟɥɨɱɧɵɟ ɫɨɫɬɚɜɵ ɢ ɦɚɫɬɢɤɢ ɫɥɟɞɭɟɬ ɝɨɬɨɜɢɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ. ɉɪɢ ɢɯ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɩɨɦɟɳɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɜɟɧɬɢɥɹɰɢɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɟɣ ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɉɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɛɟɡɜɪɟɞɧɵɦɢ ɦɨɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɬɟɩɥɨɣ 
ɜɨɞɨɣ. ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɨɛɢɥɶɧɵɯ ɦɚɥɹɪɧɵɯ ɫɬɚɧɰɢɣ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɨɤɪɚɫɨɱɧɵɯ ɫɨɫɬɚɜɨɜ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ.  
Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɪɟɞɫɬɜɚɦɢ ɩɨɞɦɚɳɢɜɚɧɢɹ ɢ ɥɟɫɬɧɢɰɚɦɢ-ɫɬɪɟɦɹɧɤɚɦɢ ɞɥɹ 
ɩɨɞɴɟɦɚ ɧɚ ɧɢɯ. ɋɪɟɞɫɬɜɚ ɩɨɞɦɚɳɢɜɚɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɲɬɭɤɚɬɭɪɧɵɯ 
ɢɥɢ ɦɚɥɹɪɧɵɯ ɪɚɛɨɬɚɯ, ɜ ɦɟɫɬɚɯ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɜɟɞɭɬɫɹ ɞɪɭɝɢɟ ɪɚɛɨɬɵ ɢɥɢ 
ɟɫɬɶ ɩɪɨɯɨɞ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɚɫɬɢɥ ɛɟɡ ɡɚɡɨɪɨɜ.  
Ɇɟɫɬɚ, ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɬɟɤɨɥɶɧɵɟ ɢɥɢ ɨɛɥɢɰɨɜɨɱɧɵɟ 
ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɝɪɚɠɞɚɬɶ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɨɫɬɟɤɥɟɧɢɟ ɢɥɢ 
ɨɛɥɢɰɨɜɨɱɧɵɟ ɪɚɛɨɬɵ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɹɪɭɫɚɯ ɩɨ ɨɞɧɨɣ ɜɟɪɬɢɤɚɥɢ.  
ɉɪɢ ɫɭɯɨɣ ɨɱɢɫɬɤɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɩɵɥɢ ɢ ɝɚɡɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɲɩɚɬɥɟɜɤɟ ɢ 
ɨɤɪɚɫɤɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɫɩɢɪɚɬɨɪɚɦɢ ɢ ɡɚɳɢɬɧɵɦɢ ɨɱɤɚɦɢ.  
ɉɪɢ ɧɚɧɟɫɟɧɢɢ ɪɚɫɬɜɨɪɚ ɧɚ ɩɨɬɨɥɨɱɧɭɸ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɭɸ 





7 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
7.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 
ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɥɢ 
ɫɦɹɝɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɵ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɜɵɛɪɨɫɨɜ ɨɬ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɵɥɢ,ɤɨɬɨɪɵɟ 
ɩɪɨɢɡɜɟɞɟɧɵ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɋɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɥɟɝɤɨɜɵɯ ɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ 22 ɤɦ ɬɪɚɫɫɵ Ɋ411 
«Ⱥɛɚɤɚɧ-ɋɚɹɧɨɝɨɪɫɤ», ɨɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɱɟɧɶ 
ɚɤɬɭɚɥɶɧɚ. 
 
7.2 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ 
 
7.2.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ ɡɚɫɬɪɨɣɤɢ ɢ ɨɛɴɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɍɱɚɫɬɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɥɟɝɤɨɜɵɯ ɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 22 ɤɦ ɬɪɚɫɫɵ Ɋ411 
«Ⱥɛɚɤɚɧ-ɋɚɹɧɨɝɨɪɫɤ». Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 7.1. 





ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɋɌɈ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɥɟɝɤɨɜɵɯ ɢ 
ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ, ɡɞɚɧɢɟ 
ɛɟɡ ɩɨɞɜɚɥɚ. Ɉɫɧɨɜɧɵɟ ɝɚɛɚɪɢɬɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 30,0 ɦ ɯ 46,0 ɦ; Ɉɛɳɚɹ 
ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ 1932,64ɦ2; ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 1380,0ɦ2, ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɨɛɴɟɦ – 12500ɦ3. 
Ɏɭɧɞɚɦɟɧɬɵ ɫɬɚɤɚɧɧɨɝɨ ɬɢɩɚ  ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ15. Ƚɥɭɛɢɧɚ 
ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ –1,5 ɦ. ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɡɟɦɥɢ. ɉɥɨɳɚɞɶ 
ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 1,2ɯ1,5ɦ =1,8ɦ. ɉɨɞ ɮɭɧɞɚɦɟɧɬɨɦ ɛɟɬɨɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 
ɬɨɥɳɢɧɨɣ 100ɦɦ ɛɟɬɨɧ ȼ35. ɇɚ ɮɭɧɞɚɦɟɧɬɵ ɨɩɢɪɚɟɬɫɹ ɮɭɧɞɚɦɟɧɬɧɚɹ ɛɚɥɤɚ 
1ȻɎ51 ȽɈɋɌ 28737, ɧɚ ɤɨɬɨɪɭɸ ɛɭɞɭɬ ɨɩɢɪɚɬɶɫɹ ɫɬɟɧɵ. Ʉɨɥɨɧɧɚ 
ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɫɬɚɤɚɧ ɧɚ ɝɥɭɛɢɧɭ 750ɦɦ.  
Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɠ/ɛ ɤɨɥɨɧɧ, 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɮɟɪɦ ɢ ɩɪɨɝɨɧɨɜ.  
ɋɬɟɧɵ ɡɞɚɧɢɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɚɦɨɧɟɫɭɳɢɯ ɝɚɡɨɫɢɥɢɤɚɬɧɵɯ (ɨɛɴɟɦɧɚɹ 
ɦɚɫɫɚ 800ɤɝ/ɦ3), ɧɚɤɪɵɬɵɟ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɮɚɤɬɭɪɧɵɦ ɫɥɨɟɦ ɰɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ ɬɨɥɳɢɧɨɣ 10ɦɦ. Ɍɨɥɳɢɧɚ ɩɚɧɟɥɟɣ 200 ɦɦ, ɧɨɦɢɧɚɥɶɧɚɹ 
ɜɵɫɨɬɚ 1,2ɦ ɢ 1,8ɦ. ɉɚɪɚɩɟɬɧɵɟ ɩɚɧɟɥɢ ɜɵɩɨɥɧɟɧɵ ɜɵɫɨɬɨɣ 0,9ɦ.  
ɉɨɤɪɵɬɢɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 200ɦɦ, ɩɨ 
ɫɬɚɥɶɧɵɦ ɩɪɨɝɨɧɚɦ ɢɡ ɲɜɟɥɥɟɪɨɜ №33ɉ.ɉɪɨɝɨɧɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɮɟɪɦɵ ɫ 
ɲɚɝɨɦ 2,5ɦ. Ɏɟɪɦɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫ ɲɚɝɨɦ 6ɦ. 
ȼɨɞɨɫɬɨɤ - ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɜɨɞɚ ɜɨɞɵ ɭ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɫɬɟɧ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɜɨɞɨɫɬɨɱɧɵɟ ɬɪɭɛɵ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɞɢɚɦɟɬɪɨɦ 100ɦɦ.  
ɉɨɥɵ ɜ ɋɌɈ ɭɬɪɚɢɜɚɸɬɫɹ ɩɨ ɝɪɭɧɬɭ, ɩɨɤɪɵɬɢɟ - ɛɟɬɨɧɧɵɣ ɩɨɥ. 
Ɉɤɧɚ ɜ ɡɞɚɧɢɢ ɰɟɯɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɫ 
ɬɪɟɯɤɚɦɟɪɧɵɦɢ ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ. 
ȼɨɪɨɬɚ – ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɪɚɫɩɚɲɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ. 
 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ. Ɉɡɟɥɟɧɟɧɢɟ ɡɚɩɥɚɧɢɪɨɜɚɧɨ 
ɨɛɵɤɧɨɜɟɧɧɵɦ ɝɚɡɨɧɨɦ ɫ ɩɨɫɟɜɨɦ ɝɚɡɨɧɧɵɯ ɬɪɚɜ, ɩɨɫɚɞɤɚ ɥɢɫɬɜɟɧɧɵɯ ɢ 
ɯɜɨɣɧɵɯ ɞɟɪɟɜɶɟɜ, ɚ ɬɚɤɠɟ ɤɭɫɬɚɪɧɢɤɨɜ. 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɬɟɪɪɢɬɨɪɢɢ – 0,89ɝɚ, ɩɥɨɳɚɞɶ ɡɚɫɬɪɚɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ – 1380 ɦ2, ɩɥɨɳɚɞɶ ɨɡɟɥɟɧɟɧɢɹ – 3060,0 ɦ2, ɩɥɨɳɚɞɶ ɬɜɟɪɞɨɝɨ 
ɩɨɤɪɵɬɢɹ –4100,0 ɦ2. 
 
7.2.2 Ʉɥɢɦɚɬ ɢ ɮɨɧɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ 
 
ȼ ɨɪɨɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɬɟɪɪɢɬɨɪɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɨɤɪɭɠɟɧɧɨɣ ɤɪɭɩɧɵɦɢ 
ɝɨɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ: Ʉɭɡɧɟɰɤɢɦ Ⱥɥɚɬɚɭ, ȼɨɫɬɨɱɧɵɦɢ ɢ Ɂɚɩɚɞɧɵɦɢ ɋɚɹɧɚɦɢ. 
ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɯɨɥɦɢɫɬɵɣ ɭɜɚɥɢɫɬɵɣ ɪɟɥɶɟɮ. 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɯɨɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 
ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ. Ɋɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 




Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ɂɢɦɵ 
ɦɚɥɨɫɧɟɠɧɵɟ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɝɥɭɛɢɧɭ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɞɨ 2,9 ɦ. 
Ɉɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɨɜ ɸɝɨ-ɡɚɩɚɞɧɨɟ. 
Ɍɟɪɪɢɬɨɪɢɹ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ 
ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɟɫɟɧɚ ɤ ɪɚɣɨɧɭ I, ɩɨɞɪɚɣɨɧɭ Iȼ [3]; 
ɪɚɫɱɟɬɧɚɹ ɡɢɦɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ -44°ɋ [3]; ɧɨɪɦɚɬɢɜɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɟɬɪɚ – 0,38 ɤɉɚ; ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ - ɪ = 1,2 ɤɉɚ [3]; 
ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 7 ɛɚɥɥɨɜ. 
Ɍɚɛɥɢɰɚ 7.1 Ɉɫɧɨɜɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ I II III IV V VI VII VIII IX X XI XII Ƚɨɞ 
ɋɪɟɞ, ɦɟɫɹɱɧɚɹ ɢ 
ɝɨɞɨɜɚɹ ɬɟɦɩ-pa 
ɜɨɡɞɭɯɚ, ɋ 
-25,5 -18,5 -8,5 2,9 10,5 17,3 19,5 16,4 9,9 1,6 -9,5 -17,9 -0,3 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ 
ɢ ɝɨɞɨɜɚɹ ɫɭɦɦɚ 
ɨɫɚɞɤɨɜ, ɦɦ 
6 6 6 11 36 54 64 57 41 24 11 11 327 
ɋɪɟɞɧɟɟ ɱɢɫɥɨ 
ɞɧɟɣ ɫ ɬɭɦɚɧɨɦ 
4 4 1 0,3 0,3 0,4 0,9 1 2 1 3 5 23 




78 78 73 61 56 64 70 72 74 72 75 78 72 
ɋɪɟɞɧɹɹ ɦɟɫɹɱɧ. ɢ 
ɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ, ɦ/ɫ 




ɘɁ             
ȼɟɪɨɹɬɧɨɫɬɶ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɩɨ 
ɝɪɚɞɚɰɢɹɦ 



















48,6 22,7 13,2 6,6 4,0 2,0 1,6 0,5 0,6 0,2 0,02 0,01 0,01 
ɉɨɜɬɨɪɹɟɦɨɫɬɶ 

















     
 
7.2.3 Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɫɦ. ɪɚɡɞɟɥ 3 «Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ». 
 
7.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 





ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 
Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɤɨɬɨɪɵɯ ɜɵɛɪɚɫɵɜɚɸɬɫɹ: 
- ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɩɵɥɶ – ɨɬ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɧɬɨɜ; 
- ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ ɨɬ ɪɚɛɨɬɚɸɳɢɯ ɞɜɢɝɚɬɟɥɟɣ; 
- ɜɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɜɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ – ɡɚɳɢɬɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 
 
7.3.2Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɫɬɚɧɰɢɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ 
ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɲɬɭɱɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɗ-42 ɞɢɚɦɟɬɪɨɦ 4 ɢ 6 ɦɦ –253 
ɤɝ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ 
ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɞɥɹ ɛɚɡ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ)» [28]. 
Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 
ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɫɜɚɪɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 
Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ – 1,09ɝ/ɤɝ; 
Ɉɤɫɢɞ ɠɟɥɟɡɚ – 14,9ɝ/ɤɝ; 
ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, ɫɨɞɟɪɠɚɳɚɹ SiO2 – 1,0ɝ/ɤɝ; 
Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ – 0,93ɝ/ɤɝ; 
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ – 2,7ɝ/ɤɝ; 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ – 13,3ɝ/ɤɝ. 
Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.1 [28]: M୧ୡ = g୧ୡ × B × ͳͲ−଺, ɬ/ɝɨɞ (7.1)  ɝɞɟ gci – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝ/ɤɝ (ɬɚɛɥ. 3.6.1 [29]); 
ȼ – ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ = 253 ɤɝ. Mଵୡ = ͳ,Ͳͻ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,ͲͲʹ͹͸ ɬ/ɝɨɞ; Mଶୡ = ͳͶ,ͻ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,Ͳ͵͹͹ ɬ/ɝɨɞ; Mଷୡ = ͳ,Ͳ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,ͲͲʹͷ͵ ɬ/ɝɨɞ; Mସୡ = Ͳ,ͻ͵ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,ͲͲʹ͵ͷ ɬ/ɝɨɞ; Mହୡ = ʹ,͹ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,ͲͲ͸ͺ͵ ɬ/ɝɨɞ; M଺ୡ = ͳ͵,͵ × ʹͷ͵Ͳ × ͳͲ−଺ = Ͳ,Ͳ͵͵͸ ɬ/ɝɨɞ; Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.6.2 [29]: 
 82 
 
 G୧ୡ = gic×ୠt×ଷ଺଴଴ , ˆ/˔(7.2)  ɝɞɟ b – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ 
ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 4,2 ɤɝ; 
t – «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ = 5 
ɱ.  Gଵୡ = ଵ,଴ଽ×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲͲʹͷˆ/˔; Gଶୡ = ଵସ,ଽ×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲ͵ͷˆ/˔; Gଷୡ = ଵ,଴×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲͲʹ͵ˆ/˔; Gସୡ = ଴,ଽଷ×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲͲʹʹˆ/˔; Gହୡ = ଶ,଻×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲͲ͸͵ˆ/˔; G଺ୡ = ଵଷ,ଷ×ସ,ଶହ×ଷ଺଴଴ = Ͳ,ͲͲ͵ͳˆ/˔; 
 
Ɍɚɛɥɢɰɚ 7.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ 
















ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 1,09 0,00025 0,00025 




1,0 0,00023 0,00023 
ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,93 0,00023 0,00022 
ɞɢɨɤɫɢɞ ɚɡɨɬɚ 2,7 0,00063 0,00063 
ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 13,3 0,00310 0,0031 
 
7.3.3 Ɋɚɫɱёɬ ɜɵɛɪɨɫɨɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ 
 
Ɋɚɫɱɟɬ ɜɵɞɟɥɟɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ (ɅɄɆ) ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɨɣ ɪɚɫɱɟɬɚ 
ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ) [28]. 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 
1. Ʉɫɢɥɨɥ – 100%; 
Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ – 45% (f2); 
Ⱦɨɥɹ ɫɭɯɨɣ ɱɚɫɬɢ – 55% (f1); 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ ɅɄɆ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɚɥɨɜɨɝɨ 




ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɤɪɚɫɤɢ ɩɨ 
ɮɨɪɦɭɥɟ 7.4.1 [25]: Mɤ = m × fଵ × δɤ × ͳͲ−଻, ɬ/ɝɨɞ          (7.4) ɝɞɟ m – ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ; δɤ – ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɤɪɚɫɤɢ, %; f୧ – ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % (ɬɚɛɥ. 7.4.2 [29]) Mɤ = ͷͺ × ͷͷ × ͵Ͳ × ͳͲ−଻ = Ͳ,ͲͲͻ ɬ/ɝɨɞ(ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ) ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɨɤɪɚɫɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 7.4.3 [28]: Mp୧ɨɤɪ = (mଵ × fp୧p + m × fଶ × fp୧ୡ × ͳͲ−ଶ)ͳͲ−ହ × δɪ′ × ͳͲ−ଶ, ɬ/ɝɨɞ   (7.5)             
ɝɞɟ mଵ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɡɚ ɝɨɞ, ɤɝ; fଶ – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ % (ɬɚɛɥ. 7.4.2 [29]); fp୧p- ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ % 
(ɬɚɛɥ. 7.4.2 [29]); fp୧ୡ- ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɤɪɚɫɤɢ (ɝɪɭɧɬɨɜɤɢ), ɜ % (ɬɚɛɥ. 7.4.2 [29]); δp′  - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɨɤɪɚɫɤɟ (ɬɚɛɥ. 7.4.1 [29]). 
ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɫɭɲɤɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 3.4.4 [29]: Mp୧ɫɭɲ = (mଵ × fp୧p + m × fଶ × fp୧ୡ × ͳͲ−ଶ)ͳͲ−ହ × δɪ′′ × ͳͲ−ଶ, ɬ/ɝɨɞ (7.6)             δp′′  - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɫɭɲɤɟ (ɬɚɛɥ. 7.4.1 [29]). 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 
1. Mɪଵɨɤɪ = ሺͳͲ × ͳͲͲ + ͹ͷ × Ͷͷ × ͷͲ × ͳͲ−ଶሻͳͲ−ହ × ʹͷ × ͳͲ−ଶ =Ͳ,ͲͲ͸͹ ɬ/ɝɨɞ Mɪଵɫɭɲ = ሺͳͲ × ͳͲͲ + ͹ͷ × Ͷͷ × ͷͲ × ͳͲ−ଶሻͳͲ−ହ × ͹ͷ × ͳͲ−ଶ =Ͳ,Ͳʹ ɬ/ɝɨɞ; 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɝ ɡɚ ɫɟɤɭɧɞɭ ɜ ɧɚɢɛɨɥɟɟ 
ɧɚɩɪɹɠɟɧɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ. Ɍɚɤɨɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɨɬɞɟɥɶɧɨ ɩɨ ɮɨɪɦɭɥɟ 7.4.6 [25]: Gɨɤ୧ = P`×ଵ଴6୬tଷ଺଴଴  , ɝ/ɫ                                                                                       (7.7) ɝɞɟ t - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɣ ɦɟɫɹɰ, ɱɚɫ; 
n - ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ; P` - ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɡɚ ɦɟɫɹɰ, ɜɵɞɟɥɢɜɲɢɯɫɹ ɩɪɢ ɨɤɪɚɫɤɟ ɢ ɫɭɲɤɟ, ɪɚɫɫɱɢɬɚɧɧɵɣ 
ɩɨ ɮɨɪɦɭɥɚɦ (3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.4.5 [29]). 
1. Gɨɤଵ = ଴,଴ଶ଻×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,Ͳͳ͸ɝ/ɫ; 
2. Gɨɤଶ = ଴,଴ଶ଻×ଵ଴6/ଵଶହ×଼×ଷ଺଴଴ = Ͳ,Ͳͳ͸ɝ/ɫ Ɍɚɛɥɢɰɚ 7.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɨɜ 







ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ 
ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), 
ɝ/ɫ 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 








7.3.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ) [28]. 
ɇɚ ɞɚɧɧɨɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɢɧɢ ɡɚɜɨɞɚ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɪɨɬɭɚɪɧɨɣ ɩɥɢɬɤɢ ɧɚɯɨɞɹɬɫɹɫɬɪɟɥɨɜɨɣ ɤɪɚɧ ȾɗɄ-361, 
ɄɚɦȺɁ43502. 
Ɍɚɛɥɢɰɚ 7.4 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 
ȼɵɛɪɨɫ
ɵ ɨɬ 
ɋɈ ɋɇ NO ɋ SO2 𝑚ɩɪ௜௞ 𝑚𝐿௜௞ 𝑚𝑥𝑥௜௞ 𝑚ɩɪ௜௞ 𝑚𝐿௜௞ 𝑚𝑥𝑥௜௞ 𝑚ɩɪ௜௞ 𝑚𝐿௜௞ 𝑚𝑥𝑥௜௞ 𝑚ɩɪ௜௞ 𝑚𝐿௜௞ 𝑚𝑥𝑥௜௞ 𝑚ɩɪ௜௞ 𝑚𝐿௜௞  𝑚𝑥𝑥௜௞
ȾɗɄ-





































Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɩɨ ɮɨɪɦɭɥɟ 7.7 [29]: ܯ௝௜ = ∑ 𝛼𝐵ሺܯଵ௜௞ + ܯଶ௜௞ሻ × ௞ܰ × 𝐷𝑝 × ͳͲ−଺௞௞=ଵ , ɬ/ɝɨɞ               (7.8) 
ɝɞɟ 𝛼В = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ (ɜɵɟɡɞɚ); ௞ܰ - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɢ ɫɬɨɹɧɤɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 
Dp - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ (ɯɨɥɨɞɧɨɦ, ɬɟɩɥɨɦ, 
ɩɟɪɟɯɨɞɧɨɦ); Mଵ୧୩ = mɩɪ୧୩tɩɪ + mL୧୩Lଵ + mxx୧୩txxଵ, ɝ          (7.9) Mଶ୧୩ = mL୧୩Lଶ + mxx୧୩txxଶ, ɝ                                    (7.10) Ʉɪɚɧ ȾɗɄ-361  
ɋɈ Mଵ୧୩ = ʹ,ͺ × Ͷ + ͷ,ͳ × Ͳ,ʹ + ʹ,ͺ × ͷ = ʹ͸,ʹɝ; Mଶ୧୩ = ͷ,ͳ × Ͳ,ʹ + ʹ,ͺ × ͷ = ͳͷ,Ͳʹɝ; M୨୧ = ∑ ͳ × ሺʹ͸,ʹ + ͳͷ,Ͳʹሻ × ͳ × ͸ͺ × ͳͲ−଺ = Ͳ,ͲͲʹͺɬ/ɝɨɞ୩୩=ଵ ; 
ɋɇ Mଵ୧୩ = Ͳ,͵ͺ × Ͷ + Ͳ,ͻ × Ͳ,ʹ + Ͳ,͵ͷ × ͷ = ͵,ͷɝ; Mଶ୧୩ = Ͳ,ͻ × Ͳ,ʹ + Ͳ,͵ͷ × ͷ = ͳ,ͻ͵ɝ; M୨୧ = ∑ ͳ × ሺ͵,ͷ + ͳ,ͻ͵ሻ × ͳ × ͸ͺ × ͳͲ−଺ = Ͳ,ͲͲͲͶɬ/ɝɨɞ୩୩=ଵ ; 
NɈ Mଵ୧୩ = Ͳ,͸Ͳ × Ͷ + ͵,ͷ × Ͳ,ʹ + Ͳ,͸Ͳ × ͷ = ͸,ͳɝ; Mଶ୧୩ = ͵,ͷ × Ͳ,ʹ + Ͳ,͸Ͳ × ͷ = ͵,͹ɝ; 
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 M୨୧ = ∑ ͳ × ሺ͸,ͳ + ͵,͹ሻ × ͳ × ͸ͺ × ͳͲ−଺ = Ͳ,ͲͲͲ͸͹ɬ/ɝɨɞ୩୩=ଵ ; 
C Mଵ୧୩ = Ͳ,Ͳ͵ × Ͷ + Ͳ,ʹͷ × Ͳ,ʹ + Ͳ,Ͳ͵ × ͷ = Ͳ,ͶͶɝ; Mଶ୧୩ = Ͳ,ʹͷ × Ͳ,ʹ + Ͳ,Ͳ͵ × ͷ = Ͳ,ʹɝ; M୨୧ = ∑ ͳ × ሺͲ,ͶͶ + Ͳ,ʹሻ × ͳ × ͸ͺ × ͳͲ−଺ = Ͳ,ͲͲͲͲͶͶɬ/ɝɨɞ୩୩=ଵ ; 
SO2 Mଵ୧୩ = Ͳ,ͲͻͲ × Ͷ + Ͳ,Ͷͷ × Ͳ,ʹ + Ͳ,ͲͻͲ × ͷ = Ͳ,ͻˆ; Mଶ୧୩ = Ͳ,Ͷͷ × Ͳ,ʹ + Ͳ,ͲͻͲ × ͷ = Ͳ,ͷͶˆ; M୨୧ = ∑ ͳ × ሺͲ,ͲͻͲ + Ͳ,ͷͶሻ × ͳ × ͸ͺ × ͳͲ−଺ = Ͳ,ͲͲͲͲͶ͵˕/ˆˑˇ୩୩=ଵ ; 
ɄɚɦȺɁ 43502 
ɋɈ Mଵ୧୩ = ͳ,͵Ͷ × Ͷ + Ͷ,ͻ × Ͳ,ʹ + ʹ,ͻ × ͷ = ʹͲ,ͺͶˆ; Mଶ୧୩ = Ͷ,ͻ × Ͳ,ʹ + ʹ,ͻ × ͷ = ͳͷ,Ͷͺˆ; M୨୧ = ∑ ͳ × ሺʹͲ,ͺͶ + ͳͷ,Ͷͺሻ × ͳ × ͳ × ͳͲ−଺ = Ͳ,ͲͲͲ͵͸˕/ˆˑˇ୩୩=ଵ ; 
ɋɇ Mଵ୧୩ = Ͳ,ͷͻ × Ͷ + Ͳ,͹ × Ͳ,ʹ + Ͳ,Ͷͷ × ͷ = Ͷ,͹ͷˆ; Mଶ୧୩ = Ͳ,͹ × Ͳ,ʹ + Ͳ,Ͷͷ × ͷ = ʹ,͵ͻˆ; M୨୧ = ∑ ͳ × ሺͶ,͹ͷ + ʹ,͵ͻሻ × ͳ × ͳ × ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͹˕/ˆˑˇ୩୩=ଵ ; 
NɈ Mଵ୧୩ = Ͳ,ͷͳ × Ͷ + ͵,Ͷ × Ͳ,ʹ + ͳ,Ͳ × ͷ = ͹,͹ʹˆ; Mଶ୧୩ = ͵,Ͷ × Ͳ,ʹ + ͳ,Ͳ × ͷ = ͷ,͸ͺˆ; M୨୧ = ∑ ͳ × ሺ͹,͹ʹ + ͷ,͸ͺሻ × ͳ × ͳ × ͳͲ−଺ = Ͳ,ͲͲͲͲͳ˕/ˆˑˇ୩୩=ଵ ; 
C Mଵ୧୩ = Ͳ,Ͳͳͻ × Ͷ + Ͳ,ʹ × Ͳ,ʹ + Ͳ,ͲͶ × ͷ = Ͳ,ʹͷͻˆ; Mଶ୧୩ = Ͳ,ʹ × Ͳ,ʹ + Ͳ,ͲͶ × ͷ = Ͳ,ʹͶˆ; M୨୧ = ∑ ͳ × ሺͲ,ʹͷͻ + Ͳ,ʹͶሻ × ͳ × ͳ × ͳͲ−଺ = Ͳ,ͲͲͲͲͲʹ˕/ˆˑˇ୩୩=ଵ ; 
SO2 Mଵ୧୩ = Ͳ,ͳ × Ͷ + Ͳ,Ͷ͹ͷ × Ͳ,ʹ + Ͳ,ͳ × ͷ = Ͳ,ͻͻͷˆ; Mଶ୧୩ = Ͳ,Ͷ͹ͷ × Ͳ,ʹ + Ͳ,ͳ × ͷ = Ͳ,ͷͻͷˆ; M୨୧ = ∑ ͳ × ሺͲ,ͻͻͷ + Ͳ,ͷͻͷሻ × ͳ × ͳ × ͳͲ−଺ = Ͳ,ͲͲͲͲͲͺ˕/ˆˑˇ୩୩=ଵ ; 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ G୧ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 7.10 [29]: G୧ = ∑ ሺ୫˒˓ikt˒˓+୫LikLభ+୫xxiktxxభሻ×Nk`kk=భ ଷ଺଴଴ , ˆ/˔          (7.11) 
ɝɞɟ ikN - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ k-ɣ ɝɪɭɩɩɵ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ 
ɡɚ 1 ɱɚɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɵɟɡɞɚ 
ɚɜɬɨɦɨɛɢɥɟɣ. 
Ʉɪɚɧ Ʉɋ-54711 
ɋɈ 𝐺௜ = ∑ ሺଶ,଼×ସ+ହ,ଵ×଴,ଶ+ଶ,଼×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲ͹ˆ/˔; ɋH 
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 𝐺௜ = ∑ ሺ଴,ଷ଼×ସ+଴,ଽ×଴,ଶ+଴,ଷହ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲʹ͹ˆ/˔; 
NO 𝐺௜ = ∑ ሺ଴,ଶଶ×ସ+ଶ,ଶ×଴,ଶ+଴,ଶ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͻ͸ˆ/˔; 
C 𝐺௜ = ∑ ሺ଴,଴ଷ×ସ+଴,ଶହ×଴,ଶ+଴,଴ଷ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͲͺͻˆ/˔; 
SO2 𝐺௜ = ∑ ሺ଴,଴ଽ଴×ସ+଴,ସହ×଴,ଶ+଴,଴ଽ଴×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲʹͷˆ/˔; КɚɦАЗ 43502 
ɋɈ 𝐺௜ = ∑ ሺଵ,ଷସ×ସ+ସ,ଽ×଴,ଶ+ଶ,ଽ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͷͺˆ/˔; ɋH 𝐺௜ = ∑ ሺ଴,ହଽ×ସ+଴,଻×଴,ଶ+଴,ସହ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͳ͵ˆ/˔; 
NO 𝐺௜ = ∑ ሺ଴,ହଵ×ସ+ଷ,ସ×଴,ଶ+ଵ,଴×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲʹͳˆ/˔; 
C 𝐺௜ = ∑ ሺ଴,଴ଵଽ×ସ+଴,ଶ×଴,ଶ+଴,଴ସ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͲ͹ʹˆ/˔; 
SO2 𝐺௜ = ∑ ሺ଴,ଵ×ସ+଴,ସ଻ହ×଴,ଶ+଴,ଵ×ହሻ×ଵ𝑘𝑘=భ ଷ଺଴଴ = Ͳ,ͲͲͲͲʹ͸ˆ/˔; Ɍɚɛɥɢɰɚ 7.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ 




ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (M), ɬ/ɝɨɞ 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ 







































7.4Ɋɚɫɱɟɬ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86 
 
Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɫɱɟɬɚ ɥɨɤɚɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 




ɜɵɪɚɠɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɪɚɡɧɨɫɬɧɨɝɨ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ.  
Ɇɟɬɨɞɢɤɚ ɈɇȾ-86 ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɪɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɭɦɟɪɟɧɧɨ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɵ ɢ ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ 20 ɦɢɧɭɬɧɨɦɭ ɢɧɬɟɪɜɚɥɭ, ɧɨ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɤɥɚɫɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ ɢ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɇɟɬɨɞɢɤɚ ɩɪɢɦɟɧɢɦɚ ɞɥɹ 
ɪɚɫɱёɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɪɢɦɟɫɢ ɧɚ ɭɞɚɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɟ ɛɨɥɟɟ 2 ɤɦ. 
Ʉɚɪɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
Ʉɨɞ ɨɛɴɟɤɬɚ: 1  
Ɍɚɛɥɢɰɚ 7.7 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɚɬɦɨɫɮɟɪɵ 200 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ 1,0 
ɋɪɟɞɧɹɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ 
 ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ 20,0 
ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ -37,0 
ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ V* ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 5%, ɦ/ɫ 2,5 
Tɚɛɥɢɰɚ 7.8 - Ɋɚɫɱɟɬɧɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ȼ ɦ/ɫ 0.5 V* 
 ȼ ɞɨɥɹɯ Vm 0.5 1.0 1.5 
Ɍɚɛɥɢɰɚ 7.9 - ɉɚɪɚɦɟɬɪɵ ɪɚɫɱɟɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ  
Ⱦɥɢɧɚ, ɦ ɒɢɪɢɧɚ, ɦ ɒɚɝ ɩɨ X, ɦ ɒɚɝ ɩɨ Y, ɦ 
200 200 5 5 
Ɍɚɛɥɢɰɚ 7.10 - ɉɟɪɟɱɟɧɶ ɝɪɭɩɩ ɫɭɦɦɚɰɢɢ ɜɟɳɟɫɬɜ 
Ʉɨɞ ɝɪɭɩɩɵ Ʉɨɞɵ ɜɟɳɟɫɬɜ ɜɯɨɞɹɳɢɯ ɜ ɝɪɭɩɩɭ ɫɭɦɦɚɰɢɢ ȼ-ɜɨ 1 ȼ-ɜɨ 2 ȼ-ɜɨ 3 ȼ-ɜɨ 4 ȼ-ɜɨ 5 ȼ-ɜɨ 6 Ʉɨɷɮ. ɩɨɬɟɧɰ. 
1 0143 0123 2908 0342 0301 0337 1.0 
2 0621 1061 0644 2710 
  
1.0 
3 2754 0328 
    
1.0 
4 2908 
     
1.0 
 
Ɍɚɛɥɢɰɚ 7.11–Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɨ ɜɟɳɟɫɬɜɚɦ 1-4 ɢɫɬɨɱɧɢɤɚ 
Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɞɤ, ɦɝ/ɦ3 Вɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾК Xm, ɦ Um, ɦ/ɫ 
0143 Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢя  0,0100  0,00025 0.1665  45.6  0.5  
0123 Ɉɤɫɢɞ ɠɟɥɟɡɚ  0,0400  0,00350 0.5828  45.6  0.5  
2908 ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚя, ɫɨɞɟɪɠɚɳɚя SiO2  0,3000  0,00023  0.0051  45.6  0.5  
0342 Фɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ  0,0200  0,00023 0.0733  45.6  0.5  
0301 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ  0,0850  0,00063 0.0494  45.6  0.5  
0337 Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ  5,0000  0,00310 0.0041  45.6  0.5  
0621 Ɍɨɥɭɨɥ  0,6000 0,00900 0.0983  45.6  0.5  
1061 Эɬɢɥɨɜɵɣ ɫɩɢɪɬ  0,2000 0,00800 0.2620  45.6  0.5  
0644 Ʉɫɢɥɨɥ  0,2000 0,01600 0.5241  45.6  0.5  




Ʉɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɞɤ, ɦɝ/ɦ3 Вɵɛɪɨɫ, ɝ/ɫ Cm, ɟɞ. ɉȾК Xm, ɦ Um, ɦ/ɫ 
2754 ɍɝɥɟɜɨɞɨɪɨɞ  3,0000 0,002400  0.0053  45.6  0.5  
0328 ɍɝɥɟɪɨɞ  0,1500 0,000190 0.0084  45.6  0.5  




Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ, ɪɚɫɫɱɢɬɚɧɵ ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɦɭ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɦɭ ɤɚɬɚɥɨɝɭ ɨɬɯɨɞɨɜ [25] ɢɊȾɋ-82-202-96 ɉɪɚɜɢɥɚ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɬɪɭɞɧɨɭɫɬɪɚɧɢɦɵɯ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ 
ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ [25]. Ɉɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.12. 














































V ɤɥɚɫɫ 0,012 
ɒɥɚɤ ɫɜɚɪɨɱɧɵɣ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
"Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɨɛɴɟɦɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ", Ɇɨɫɤɜɚ, 2003ɝ ɩɨ ɮɨɪɦɭɥɟ: ܯшˎ.˔ = ʠшˎ.˔ × ʟ                                      (7.14) ɝɞɟ ܯшˎ.˔ – ɦɚɫɫɚ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɲɥɚɤɚ ɫɜɚɪɨɱɧɨɝɨ, ɬ/ɝɨɞ; ʠшˎ.˔ - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ, ɞɨɥɢ ɨɬ ɟɞɢɧɢɰɵ;  Ɋ - ɦɚɫɫɚ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɬ/ɝɨɞ. ܯшˎ.˔ = Ͳ,ͳ × Ͳ,ʹʹͶ˕/ˆˑˇ = Ͳ,ͲʹʹͶ˕ Ɉɫɬɚɬɤɢ ɢ ɨɝɚɪɤɢ ɫɬɚɥɶɧɵɯ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɨɛɴɟɦɨɜ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ», Ɇɨɫɤɜɚ, 2003 ɩɨ 




ɝɞɟ ܯˑˆ  – ɦɚɫɫɚ ɨɝɚɪɤɨɜ, ɬ/ɝɨɞ; Кː  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɝɚɪɤɨɜ (ɨɛɪɚɡɨɜɚɧɢɟ ɨɝɚɪɤɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ 
ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɛɴɟɤɬɚɯ; ʟз  - ɦɚɫɫɚ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɬ/ɝɨɞ; ʠˑˆ - ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɝɚɪɤɨɜ, ɞɨɥɢ ɨɬ ɦɚɫɫɵ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. ܯˑˆ = ͳ,ʹ × Ͳ,ʹʹͶ × Ͳ,ͳͷ = Ͳ,ͲͶ˕ ɋɛɨɪ ɦɭɫɨɪɚ ɢ ɬɜёɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 
ɢɧɜɟɧɬɚɪɧɵɟ ɤɨɧɬɟɣɧɟɪɵ, ɫɨɞɟɪɠɢɦɨɟ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɛɭɞɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɜɵɜɨɡɢɬɫɹ ɧɚ ɩɨɥɢɝɨɧ ɬɜёɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɝ.ɑɟɪɧɨɝɨɪɫɤ, Ɋɏ. 
ȼɵɜɨɞɵ  
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ ɉȾɄ ɩɪɢ: 
- ɪɚɛɨɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
- ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ; 
- ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
ɋɛɨɪ ɦɭɫɨɪɚ ɢ ɬɜёɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 
ɢɧɜɟɧɬɚɪɧɵɟ ɤɨɧɬɟɣɧɟɪɵ, ɫɨɞɟɪɠɢɦɨɟ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɛɭɞɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ 
ɜɵɜɨɡɢɬɫɹ. 
 ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɦɭɫɨɪɚ ɢɥɢ ɛɪɚɤɨɜɚɧɧɵɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ ɢ 
ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɜɨɡɚ, ɥɢɛɨ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨɛ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɭɬɢɥɢɡɚɰɢɢ – 
ɧɚɩɪɢɦɟɪ ɭɩɨɬɪɟɛɥɟɧɢɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨɞɫɨɛɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɬ.ɞ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɫɬɪɨɢɬɟɥɶɧɚɹ ɝɪɹɡɧɚɹ ɜɨɞɚ, 
ɰɟɦɟɧɬɧɨɟ ɦɨɥɨɱɤɨ ɟɠɟɞɧɟɜɧɨ ɫɨɛɢɪɚɟɬɫɹ ɜ ɩɟɪɟɞɜɢɠɧɵɟ ɨɬɫɬɨɣɧɢɤɢ, ɚ 
ɡɚɬɟɦ ɜɵɜɨɡɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɫɜɚɥɤɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɬɟɦ ɫɚɦɵɦ 
ɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ.  
ɂɡ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɟɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 















ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɋɬɚɧɰɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɥɟɝɤɨɜɵɯ ɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 22 ɤɦ ɬɪɚɫɫɵ Ɋ411 
"Ⱥɛɚɤɚɧ-ɋɚɹɧɨɝɨɪɫɤ". Ȼɵɥɚ ɩɪɨɪɚɛɨɬɚɧɚ ɪɚɰɢɨɧɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ, 
ɩɪɨɞɭɦɚɧɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ ɡɞɚɧɢɹ.  
Ȼɵɥɚ ɩɪɨɫɱɢɬɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɮɟɪɦɚ ɩɪɨɥɟɬɨɦ 21 ɦ, ɤɨɥɨɧɧɚ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɫɱɢɬɚɧ ɮɭɧɞɚɦɟɧɬ. ȼ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɨɞɨɛɪɚɧɵ ɝɪɭɡɨɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɪɚɡɪɚɛɨɬɚɧ ɫɬɪɨɣɝɟɧɩɥɚɧ, 
ɫɨɫɬɚɜɥɟɧ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɢ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ. ɋɨɫɬɚɜɥɟɧɚ 
ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɡɞɚɧɢɹ.  
Ȼɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 
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Геометрическая схема с усилиями в кН
Схема отправочных элементов фермы ФС1
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УСЛОВНЫЕ ОБОЗНАЧЕНИЯ
ЭКСПЛИКАЦИЯ ЗДАНИЙ И СООРУЖЕНИЯ
Технологическая схема устройства колонн, ферм
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